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AN INVESTIGATION OF THE LANDING CHARACTERISTICS

OF THE NASA-MSC AUGUST 1969

BASELINE ORBITER CONFIGURATION IN GROUND EFFECT

By

Edmond B. Chambliss and David Milliken

SUMMARY

A 0.05 scale model of the NASA-MSC August 1969 Baseline Shuttle Craft
was tested in Texas A&M University's 7- x 10-foot Low Speed Wind Tunnel
Facility. The purpose of the test was to determine the landing aerodynamic
characteristics of the shuttle craft vehicle in ground effect and to eval-
uate control surface hinge moments experienced in the cruise and landing
operational phases of flight. Analysis of the final data will allow eval-
uation of vehicle flight stability in ground effect and estimation of
vehicle control surface power system requirements.

This test was a continuation of NASA-MSC Test Series VIII - Phase 1.
The Phase 1 test results are presented in EMS-DR-1060.
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NOMENCLATURE
General

SADSAC
SYMBOL SYMBOL DEFINITION

a speed of sound; m/sec, ft/sec

Cp CP pressure coefficient; (P1 - P)/q

M MACH Mach number; V/a

p pressure; N/m2, psf

q Q(NSM) dynamic pressure; 1/2pV2, N/m 2, psf

Q(PSF)

RN/L RN/L unit Reynolds number; per m, per ft

V velocity; m/sec, ft/sec

(a ALPHA angle of attack, degrees

BETA angle of sideslip, degrees

PSI angle of yaw, degrees

PHI angle of roll, degrees

'p mass density; kg/m3, slugs/ft3

Reference & C.G. Definitions

Ab. base area; m2 , ft2

b BREF wing span or reference span; m, ft

c.g. center of gravity

AREF LREF reference length or wing mean
c aerodynamic chord; m, ft

S . SREF wing area or reference area; m 2 , ft2

MRP moment reference point

XMRP moment reference point on X axis

YMRP moment reference point on Y axis

ZMRP moment reference point on Z axis

SUBSCRIPTS

b base
1 local
s static conditions
t total conditions
co free stream



NOMENCLATURE (Continued)

Body-Axis System

SADSAC
SYMBOL SYMBOL DEFINITION

CN CN normal-force coefficient; normal force
qS

CA CA axial-force coefficient; axial force
qS

Cy CY side-force coefficient; side force
qS

CAb CAB base-force coefficient; base force

-Ab(Pb - p,)/qS

CAf CAF forebody axial force coefficient, CA - CAb

Cm CLM pitching-moment coefficient; pitching moment
qSsREF

Cn CYN yawing-moment coefficient; yawing moment
qSb

CI CBL rolling-moment coefficient; rolling moment
qSb

Stability-Axis System

CL CL lift coefficient; lift
qS

CD CD drag coefficient; dra g
qS

CDB base-drag coefficient; base drag

CDf CDF forebody drag coefficient; CD - CDb

Cy CY side-force coefficient; side force
qS

Cm CLM pitching-moment coefficient; pitching moment
qSIR1k~

Cn CLN yawing-moment coefficient; yawing moment
qSb

LC CSL rolling-moment coefficient; rolling moment
L/D fr/D lI t-t-drag ratio; CLqSb

L/D L/D lift-to-drag ratio; CJCD

4



NOMENCLATURE (Continued)

Surface Definitions

SADSAC
SYMBOL SYMBOL DEFINITION

it HORIZT horizontal tail incidence, positive when
trailing edge down; degrees

da AILRON aileron, total aileron deflection angle,
degrees, (left aileron-right aileron)/2

de ELEVTR elevator, surface deflection angle, positive
deflection, trailing edge down; degrees

dr RUDDER rudder, surface deflection angle, positive
deflection, trailing edge to the left; degrees

6aL AIL-L left aileron, surface deflection angle, positive
deflection, trailing edge down; degrees

daR AIL-R right aileron, surface deflection angle, positive
deflection, trailing edge down; degrees

5



ADDITIONS TO SADSAC NCOMENCLATURE
FOR

MSC-S-VIII PHASE 2

SADSAC
SYMBOL SYMBOL DEFINITION

6f FLAP flap, surface deflection angle and configuration.
A parameter value of 15.0 denotes 150 deflection
of full exposed span flaps, and a value of 15.6
denotes 15 deflection of 60% exposed span flaps.
Positive deflection is trailing edge down.

h H/B ground plane distance measured to the quarter-
p-%- chord of the wing m.a.c. at zero angle of attack,

divided by the reference span.

Che CHE elevator hinge moment coefficient based on ele-
vator area and m.a.c.,

Che = elevator hinge moment
Che q Se Ce

Chr CHR rudder hinge moment coefficient based upon
rudder area and m.a.c.,

Ch
r

= rudder hinge moment
q Sr Cr

6



CONMFIGURATIONS INVESTIGATED

Shuttle Craft Model S-4 is a 0.05 scale model of the MSC Orbiter Shuttle
configuration as of August 13, 1969.

Components

B1 0.05 Scale Model of NASA-MSC August 1969
Baseline Orbiter Fuselage

W
2

MSC Orbiter S-4 Wing

H6 MSC Orbiter S-4 Horizontal Tail

V
3

MSC Orbiter S-4 Vertical Stabilizer

SX.Y spoilers, subscript denotes spoiler configuration
and chordwise location on the wing. For example,

S1O.15 is spoiler configuration

10 located at X/C = .15.

R1 rocket nozzle

T transition strips, 80 grit on wing, horizontal
tail, and vertical tail, located at X/C = .10.

Combinations of the component parts used to form the configurations investi-
gated are shown in Table I. Figures 2 through 13 present the complete model
geometry and various model component geometries. The model components are iden-
tical to those used for NASA-MSC Test Series VIII-Phase 1 except that different
spoilers were used for this test. The spoiler configurations presented in
Figures 8 and 9 are comprehensive for Phase 1 and 2.

7



TEST FACILITY DESCRIPTION

The Texas A&M University Low Speed Wind Tunnel is a continuous closed
circuit horizontal single return facility. The overall circuit length is
397.5 feet; the tunnel is constructed of steel supported above the ground on
concrete pillars. The rectangular 7 foot by 10 foot test section is 16 feet
long, and it is operated at atmospheric pressure through a speed range from
zero to 300 feet per second. The tunnel is powered by a 1250 KVA synchronous
electric motor which drives a 12 1/2-foot diameter Curtiss Electric propeller;
the controls for the motor and its auxiliaries are located in the control room.
Cooling of the tunnel circuit during warm weather is accomplished by spraying
the outside of the tunnel shell with water; this keeps the tunnel circuit
temperature within 100 F of ambient temperatures to protect models and to main-
tain tolerable test section working conditions for model configuration changes.
The 7 x 10 test section incorporates an external pyramid balance system which
separates and independently measures the aerodynamic components.

The external balance used in the test was a Dynametrics, Inc., pyramid
balance located on the first floor of the tunnel facility and was directly
beneath the test section turntable. With the model mounted on the single
strut, Figure 14, the model pitch mechanism rotation center was located over
the external balance center.

A ground plane was installed at an arbitrary, pre-determined height and

supported rigidly with extra support posts and interlacing guy wires in addi-
tion to adjustable corner posts. Figure 15 presents a stream wise view of
ground plane installation in the tunnel.

For a more detailed description of this tunnel refer to the Low Speed
Wind Tunnel Facility Handbook published by the Space Technology Division,
Texas A&M University, College Station, Texas.

8



DATA REDUCTION

Longitudinal and lateral-directional aerodynamic coefficients were measured
with the externally mounted Dynametrics, Inc., pyramid balance of the facility.
The aerodyanmic forces acting of the model were resolved by the balance into
three-force and three-moment components measured along and about a wind axis
system having its origin at the model trunnion position.

Moments were taken about two reference C.G. locations: 50% body length
and 60% body length. The following data were used in the data reduction:

Model Trunnion Position:

Fuselage Station 37.468 in.
Body Line 0.0 in.
Water Line 2.927 in.

Aerodynamic Reference Position

(6o% B, 50% ZBmax)

SREF 2.3 ft2

LREF 0. 6121 ft

BREF 3.9946 ft
XMRP 41.396 in.
YMRP 0.0
ZMRP 6.396 in. (W. L.)

Hinge Moment Reference Data

Elevator Area (Total) 78.592 in2
Elevator Mean Aerodynamic Chord 3.298 in.
Rudder Area 26.046 in2
Rudder Mean Aerodynamic Chord 2.937 in.

9
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TABLE II
TEST CONDITIONS
TEST S -VIII Phase 2

REYNOLDS NUMBER DYNAMIC PRESSURE STAGNATION TEMPERATURE
MACH NUMBER per unit length (p.iz/;. ineh)- (degrees Fahrenheit)

0.25 1.7 x 10b/ft 70.0 psf 95.0

;______________________________________________________________________ ______________________________________________________________________________ ,

BALANCE UTILIZED: Dynametrics Inc. - External Pyramid Balance

CAPACITY: ACCURACY:

-1000 to 3000
-1000 to 1000
-1000 to 1000
-2000 to 2000
-1000 to lOO
-2000 to 2000

lb
lb
lb
ft-lb
ft-lb
ft-lb

±0.1 lb
±0.1 lb
+0 1 lb
+0. 1 ft-lb
+n1 -"--lh
+0.1 ft-lb

COEFFICIENT
TOLERANCE:

±0.008

+0. OUZ1+U -.021 '
+U.Uql
+O.uOz

19
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MODEL COMPONENTS DESCRIPTIONS

KODEL COMPONENT: BODY -

GENERAL DESCRIPTION: 0.05 Scale Model of NASA - MSC August 1969
ca e ou

RBasline .Orbiter Fuselqae

DRAWING NUMBER:

DIMENSIONS:

Texas' A and M Research and
Number Orbiter - 1

Instrument Shops Drawing

FULL-SCALE

Length

Max. Width

Max. Depth

Fineness Ratio ( total length to max.
width)

Area

Max. Cross-Sectional

Planform

Wetted

Base ( Horizontal Tail Off)
( Horizontal Tail On )

1380 in.

229.92 in,

6,002

324.0 ft 2 .

1919.6 ft2 .

158,4 ft2

146.0 ft

MODEL SCALE

69.0 in.

11,496 in.

12.792 in.,

6.002

0.810 ft 2 .

4.799 ft2

0.396 ft2 .
0.365 ft2

20
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TABLE III (CONTINUED)

MODEL COMPONENTS DESCRIPTIONS

MODEL CONPONENT- WING (W2)

.GFNFR AL DO'SCRIPTION- MSC ORBITFR S-4, 0.05 SCALF

DRAWING NUMBER- ORBITER-7 TEXAS A+H UNIV

DIMENSIONS

...... TQT'AL. ATA ........ . . ..... FL.L SCALE MODEL
(FT) (IN)

AREA 920.0 331.200
SPAN (EQUIVAI-LENT) L 80.00 48..000 ...
ASPECT RATIO 6.957 6.957

......... TAPER RATIO ... .0.353 0.353
DIEHEDRAL ANGLE,DEG 7°000 7.000

................. INC IDENC.E USANGLE,.C - . ... - A..Q ....... 4..................~JQ0 . 000
SWEEP BACK ANGLE, DEG

__ _ - L N G_4 ...... ... 0_0_A N_ E 0.. ..
TRAILING EDGE -1.400 -1.400
.0,25 FLFMENT LINt 9,2652 9,262

CHORDS
.... . ..... ROOT (WING. STA. ofl ..... ..... 17.00 10.200

TIP, (FQUIVALFNT) 6.00 3.600
____ ___ _A AIEA. R1 DYI4A11 C __C .. __,_ ... 8.. 7. z,30

.25 MAC COORDINATES
... ' .... X (FROM BODY NOSE) . . 61.82 . 37,092

Y (FROM BODY CL) 16,81 10.007
AIRFOIL SECTION .... .

ROOT NACA 0014-64
_ ___~. ._LTP_ .....-.-. _NAG _PdO.__ -44__6 ........

EXPOSED DATA

AREA 619.9 223.156
PAbL__ P U AL__ LT 60.84 .3, 0 . . . . . . . . . .

ASPFCT RATIO 5.971 5.971
.TAPER RATIO ....... ... ,417 0.417

CHORDS
.- RODTI.(ING STA0..0) .. 14.38 8.626

TIP, (EQUIVALENT) 6.00 3.600
____ IE_AE, L__AEROQY NAH_ . .. . . & ..AL -..-.......J. O · 7 .-.6 ..
.25 MAC COORDINATES

.. X (FROH BODY NOSE) .. ... 62.89 37.732
Y (FROM BODY CL) 22.71 13.623

__________..... -TMFN .JDNi OTBiLANFO FROM MOi nROWTA -.-...... ...........

21......
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TABLE. III (CONTIN:ED)
MODEL COMPONENTS DESCRIPTIONS

.MOEL COMPONFNT- HORIZONTAL TAIL (H6)

GENESAL ESCR.PTION- -: . .SC oPRBI-P S-4. , oRT S{....E

DRAWING NUMBER- ORBITFR-4 TFXAS A+H UNIV

DIMENSIONS

TOTAL DATA .... _' .... ........... .... FULL SCALE MODEL
----- ~--- ~(FT) (IN)

AREA 390.4 140o,562
-- ____·__ .SPAN (EQUIVALENT) 42.75 25___._,_650

ASPECT RATIO 4.681 4.661
... .__ . .TAPER RATIO_ ................ 0.353 0.353

DIEHFDRAL ANGLFDEG 0.000 0.000
~~.... _..IN .IDENCE ANGLEs DE0G, -0 0 0 0. 000

SWEEP BACK ANGLE, ODEG
LFADING FOGF 10.200 O0.200 
TRAILING EDGE -12.900 -12.900
0.25 ELEMENT LINE . 2.962.. 2.962

CHORDS
_._. RO.O.T.....(.[G._ ST..As.ST,__O. ~~.0_) ......... ... . -. 3..,50 e8.0 to

TIP, (EOUIVALENT) 4.77 2.860
MEAN AERODYNAMIC 9.83__ 5 .90_ 0

,25 MAC COORDINATES
X (FROM BODY NOSE). .1.3,09 67.8.55
Y (FROM OODY CL) 8.98 s.91

._.-...T.. .[F-1 L S__CT Q._N__ ..........
ROOT NACA 0012-64
TIP NACA 00 1 2 -64...

EXPOSED DATA

AREA 239.5 86.203
SPAN (FQU.IALF NT) 3_ 30.42 18. 8250
ASPECT RATIO. 3.864 3.864

......TA._PE RATIO . .......... 0 .. ... 0434
CHORDS

.__..... ROQT.. _ HI.NLGT S A. O_ .Q.).. _.......... -.. 19_ . g_ .... . .6587
TIP, (EQUIVALENT) 4,77 2°860
H_-PAN ARODY.4-AM_!C 8,28 ._971

.25 MAC COORDINATES
.___ X. ._... ( .ROH_ BOD.Y_ _NOSE) ...... ...... ..... .1._ 3.9 .. ...... 68 03 1

Y (FROM BODY CL) 12.77 7.663

___ENSIONS OBTAINED FROM HODEL.DAWINGS
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TABLE III (CONTINUED)

....... . MODEL COMPONENTS DESCRIPTIONS

MODEL COMPONENT- VERTICAL STABLIZEF (V3)

GENFRAL DFSCRIPTION- MSC ORBITEP S-49 0.05 SCALE

DRAWING NUMBER- OR-ITER-6 TEKAS A+M UNIV

DIMFNSIONS

......EXPOSED.DATA .. ........... ........ .... FULL. SCALE ODEL
......-- - ~(FT) (IN)

AREA 241.2 86. 21
SPAN (ED.ULVALElITL __ . ___ 15- 4 925...._..
ASPECT RATIO 0.986 0.986
.........TAPER. RATIO_ ..... . ........0,,.470 .. 0,470
DIEHEDRAL ANGLEDEG 0.000 0.000

.............. ...... ..... C.I.EC E_.ANGLE DEG D..-.f.t..... O..00 ...... 0 0 0 0
SWEEP BACK ANGLE, DEG

... _. _L£_ASIN. ..E D GE £ ....... + 5.,_0__00 ...........45._P_ 0
TRAILING EDGE 14.997 14,997

- . ~....0..25 ELEMENT LINE 34. 822 34o822
CHORDS

- .... .. ... . . . ..... _. ..........ROflT( ..W(INd G._STA.._ . o .. _.. 0121 229 12,772
TIP, (FQUIVALFNT) 10.00 6.000
K___ .EAN_. AERO'DAi , __ l............... _ .......A .

.25 MAC COORDINATES
X.(FROM_-BODY NOSE) .... 06.70 . 64.018
Z (FROM EXPOSED ROOT CHORD) 6.78 4,069

AIRFOIL SECTION.
ROOT NACA 0012-64

.. I P . . . . . . . AC_____ _ _.; ... P.. ..-------.--- -__ A002-.....4...

DIMENSIONS OBTAINED FROM MODEL DRAWINGS
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TABLE IV. INDEX OF MODEL FIGURES

Figure

Figure

Figure

Figure

Figure

Figure

Figure

Figure

Figure

Figure

Figure

Figure

Figure

Figure

1.

2.

3.

4.

5.

6.

7.
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9.

10.

11.

12.

13.

14.

Figure 15.

Axis System

Model Geometry, Configuration BlW2 H6V
3

Fuselage B1

Wing W2

Horizontal Tail H6

Vertical Tail V3

Model Rocket Engine Nozzle R
1

Spoiler Configuration

Model Spoilers

Flap Configuration

Landing Gear Configuration

Model Pressure Orifices

Hinge Moment Instrumentation

Configuration Mounted on Single Strut with

Mirror Image System

Ground Plane Dimensions and Installation
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Wing L.E.

L 1.2" (constant value)

[ Horizontal Reference Lir.

Spoi lers 9 will be positioned at X/C = 0.5 and 0.7 and mounted

perpendicular to wing chord plane

Figure 8. - Spoiler configuration. ( all dimensions in inches )
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DATA FIGURES

Tabulations of the plotted data and corresponding
source data are available from SADSAC Operations.
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ELEVATOR EFFECTIVENESS
:.0 -' "r '-T .... . r t- --' -- r-

t.$

1.4

1.2

1.0

0.6

0.6

0.4

0.2

0.0

-0.2

-0.4

-0.6

-0o.

-1.0

-1.2

-1.4

is -10

I

0
ANGLE

DATA SET SYMBOL CONFIGURATIOCN DESCRIPTION
(RC90o03) MSC S-8 PART-2 S4 SHUTTLECRAFTB1W2H6V3
(RG9006S MSC S-e PART-2 S4 SHUTTLECRAFPTBW2H6V3
(RG9007) MSC S-8 PART-2 S4 SHUTTLECRAFTBtW2H 6V3
(RG9005) MSC S-8 PART-2 S4 SHUTTLECRAFTBEW2H6V3
(RG9009) MSC S-8 PART-2 S4 SHUTTLECRAFTEtW2H6V3
CRG9o11) r MSC S-8 PART-2 S4 SHUTTLECRAFTBeW2H6V3

F.

OF ATTACK. ALPHA, C
ELEVTR FLAP

0.000 ' 0.000
-5.000 0.000

-15.000 0.000
5.000 0.000

15.000 0.000
30.000 0.000

F" .-r r" ' ' Ir r r r r 
4 

i i i i ' i i i I f i i ! i i i ii i !i 

)EGREES
RUDDER
0.000
0.000
0.000
0.000
0.000
0.000

20

HORIZT
0.000
0.000
0.000
0.000
O.000
0.000

25

REFERENCE INFORMATION
SREF 2.3000 SQ.FT
LREF 0.6121 FEET
BREF 3.9946 FEET
XMRP 41.3960 INCH
YMRP 0.0000 INCH
ZMRP 6.3960 INCH
SCALE 5.0000 PCT

MACH .25

Z
U

z

U-

LL
LL
Lul

U

LU
U
QC

LL

-J

Z

30

L.1

W/a·"P~;;~.~t~"~ -

t-

I-AT T I I

..

4

-1

I

I

I

r--r'----'r -

-1 
5 l0- 5
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ELEVATOR EFFECTIVENESS
.150 -t t I.-, -t -·T -- lr- r - -. ---

.45

.40

.30

.25

.20

.t5

.10

.00

-. 0;-.13

-. 20-I15

DATA SET SYMBOL
I RC9003) Q
1 R09006)
(RG9007)
(RG9005 )
(RG9009)
(R90 ) 11) 

ANGLE OF ATTACK, ALPHA. DEGREES
CONFIGURATION DESCRIPTION ELEVTR FLAP RUDDER

MSC S-8 PART-2 S4 SHUTTLECRAFTIW2H6V3 o.OO0 0.000 0.000
MSC S-e PART-2 S4 SHUTTLECRAFTBIW2H6V3 -5.000 0.000 0.000
MSC S-8 PART-2 S4 SHUTTLECRAFTEIW2H6V3 -15.000 0.000 0.000
MSC S-8 PART-2 S4 SHUTTLECRAFTB1W2H6V3 5.000 0.000 0.000
MSC S-8 PART-2 S4 SHUTTLECRAFT1W2H6V3 15.000 0.000 0.000
HSC S-8 PART-2 S4 SHUTTLECRAFTeBW2H6V3 30.000 0.000 0.000

HORIZT REFERENCE INFORMATION
0.000 SREF 2.3000 SQ.FT
0.000 LREF 0.6121 FEET
0.000 BREF 3.9946 FEET
0.000 XHRP 41.3960 INCH
0.000 YMRP 0.0000 INCH
0.000 ZMRP 6.3960 INCH

SCALE 5.0000 PCT

MACH .25

U

z
uJ

U-
L)

U

Li

.-E

X

PAGE 2



ELEVATOR
t, 0 - -T 7--

t.O1.0

2:

z
LU

U

z

LL
LL

U

z

II

LU
/:CO

0.5

o.o

-0o.5

-1.0

-2.0 - -. , ,,5 a
-15 -1o - 5 o

ANGLE
DATA SET SYMBOL CONFIGURATION DESCRIPTICN
(RG9003) MSC S-8 PART-2 S4 SHUTTLECRAFTE1W2H6V3
(RG9006) MSC S-8 PART-2 S4 SHUTTLECRAFTBIW2H6V3
RG9007) MSC S-8 PART-2 S4 SHUTTLECRAFTBIW2H6V3
rnG9005) MSC S-8 PART-2 S4 SHUTTLECRAFTBlW2H6V3

(RG9009) MSC S-8 PART-2 S4 SHUTTLECRAFTEtW2H6V3
(RG9011) 3 MSC S-8 PART-2 S4 SHUTTLECRAFTBIW2H6V3

OF ATTACK. ALPHA, DEGREES
ELEVTR FLAP RUDDER
0,000 0.000 0.000

-5.000 0.000 0.000
-15.000 0. OP 0.000

5.000 0.000 0.000
15.000 0.000 0.000oo
30.000 0.000 0.000

HOR I ZT
0.000
0.000
0.000
0.000
0.000
0.000

REFERENCE INFORMATION
SREF 2.3000 SQ.FT
LREF 0.6121 FEET
eREF 3.9946 FEET
XHRP 41.3960 INCH
YMRP 0.0000 INCH
ZHRP 6.3960 INCH
SCALE 5.0000 PCT

MACH .25 PAGE 3



ELEVATOR EFFECTIVENESS
I.o r-r r r T I I I I fr- 1

U

* 0.5

z
LJ

LL
LL 0.0
LU

z
LU

-0.5

z

U
- -1.o

-1.5

-2.0
-.

DATA SET

(RG9003)
(RG9006)
(RC9007)
(RG9005)
(RG9009)
(RG9011)

SYMBOL CCONF'IURATION DESCRIPTION
MSC S-8 PART-2 S4 SHUTTLECRAFT8eW2H6V3
MSC S-8 PART-2 S4 SHUTTLECRAFTEIW2H6V3
MSC S-8 PART-2 S4 SHUTTLECRAFTBtW2H6V3
HSC S-8 PART-2 S4 SHUTTLECRAFTBtW2H6V3
MSC S-9 PART-2 S4 SHUTTLECRAFTBIW2H6V 3

S HSC S-8 PART-2 54 SHUTTLECRAFTelW2HGV3

NORMAL FORCE COEFFICIENT, CN
ELEVTR FLAP RUDDER HOR I ZT REFERENCE INFORMATION
0.000 0.000 0.000 0.000 SREF 2.3000 SQ.FT
-5.000 0.000 0.000 0.000 LREF 0.6121 FEET
-15.000 0.000 0.000 0.000 BREF 3.9946 FEET

5.000 0.000 0.000 0.000 XMRP 41.3960 INCH
i 15.000 0.000 0.000 0.000 YHRP 0.0000 INCH
30.000 0.000 0.000 0.000 2MRP 6.3960 INCH

SCALE 5.0000 PCT

MACH .25 PAGE 4



ANGLE OF ATTACK. ALPHA. DEGREES
DATA SET SYMBOL CONFIGURATION DESCRIPTION ELEVTR FLAP RUDDER HORIZT
(RG9003) n MSC S-8 PART-2 S4 SHUTTLECRAFTBIW2H6V3 000 0.00 0. 00 0.o 0.000
(RG9006) H MSC S-8 PART-2 S4 SHUTTLECRAFTB1W2H6V3 -5.000 0.000 0.000 0.000
(RGC907) MSC S-8 PART-2 S4 SHUTTLECRAFTeIW2H6V3 -15.000 0.000 0.00 0 0.000
(RGC9D05) MSC S-8 PART-2 S4 SHUTTLECRAFTB1W2H6V3 5.000 o. 0.o000 0.000
(RC9009) MSC S-8 PART-2 S4 SHUTTLECRAFTB1W2H6V3 15.000 0.000 0.000 0.000
(RAC901I) HMSC S-8 PART-2 S4 SHUTTLECRAFTBIW2H6V 3 30.000 0.000 0.000 0.000

MACH .25

REFERENCE INFORHATION

SREF 2.3000 SQ.FT
LREF 0.6121 FEET
BREF 3.9946 FEET
XMRP 41.3960 INCH
YHRP 0.0000 INCH
ZMRP 6.3960 INCH
SCALE 5.0000 PCT

PAGE 5



1.5

1.0

-J

z
LLi

u
u _LL _

LL 0.0

z
Ld

-1.5

-2.0_ F

DATA SET SYMEOL

(AG9003 ) 
(AG9006 )
( AG9007 
( AG900'7)

C AG9011 ) r

ANGLE OF ATTACK, ALPHA: DEGREES
CrNFIGURATCON DESCRIPTION ELEVTR FLAP RUDDER HORIZT

MSC S-8 PART-2 54 SHUTTLECRAFTBIW2H6V 3 0.000 0.000 0.000 0.000
MSC S-8 PART-2 $4 SHUTTLECRAFTB1W2H6V3 -5.000 0.000 0.000 0.000
MSC S-8 PART-2 S4 SHUTTLECRAFTeIW2H6V3 -15.000 0.000 0.000 0.000
MSC S-8 PART-2 54 SHUTTLECRAFTE1W2HGV3 5.000 0.000 0.000 0.000
MSC S-8 PART-2 S4 SHUTTLECRAFTBIW2H6V3 15.000 0.000 0.000 0.000
MSC S-8 PART-2 S4 SHUTTLECRAFTB1W2H6V3 30.000 0.000 0.COO 0.000

REFERENCE TNFORHATION
SREF 2.3000 SO.FT
LREF 0.6121 FEET
BREF 3.9946 FEET
XHRP 34.5000 INCH
YHRP 0.0000 INCH
ZMRP 6.3960 INCH
SCALE 5.0000 PCT

MACH . 25 PAGE 6



ELEVATOR
1.0 rT-rT I r

-
'

I .0

0.5

-1.o

-1.5

DATA
( AGS
(AGS
(AGc
(AGc

AG.
( AG

WITH CG AT 50 PERCENT BODY LENGTH

-1.6 -1.4 -1.2 -1.0 -0.8 -0.6 -0.4 -0.2 0.0 0.2 0.4 0.6 0.8 1.0

NORMAL FORCE COEFFICIENT. CN
A SET SYMEOL CONFIGURATION DESCRIPTICN ELEVTR FLAP RUDDER HORI!
9003o HSC S-8 PART-2 S4 SHUTTLECRAFTB1W2HGV3 0.000 0.000 0.000 0.0
g06 ) MSC S-8 PART-2 S4 SHUTTLECRAFTB1W2H6V3 -5.000 0.000 0.000 0.0
9007) MSC S-8 PART-2 $4 SHUTTLECRAFTE1W2H6V3 -15.000 0.000 0.000 0.0
9005) LIHSC S-8 PART-2 S4 SHUTTLECRAFTBIWHGV3 5.000 0.000 0.000 0.0
9009) H.MSC S-8 PART-2 S4 SHUTTLECRAFT6tW2H6V3 15.000 0.000 0.000 0.0
9011) [ H$MSC S-8 PART-2 S4 SHUTTLECRAFTSI W2H6V5 30.000 0.000 0.000 0.0

ZT REFERENCE INFORMATION
00 SREF 2.3000 SO.FT
00 LREF 0.6121 FEET
00 BREF 3.9946 FEET
00 XMRP 34.5000 INCH
00 YMRP 0.00o00 INCH
00 ZMRP 6.3960 INCH

SCALE 5.0000 PCT

MACH .25

-j_J
U

z

LL

O*

LLJ
Z

Z

U
I.-

0-

PAGE ! 7



RUDDER EFFECTIVENESS
t.o ' I r - -- -r- '

I..

SYMBHCL CONFIGURATION DESCRIPTION

HSC S-8 PART-2 S4 SHUTTLECRAF
MSC S-8 PART-2 S4 SHUTTLECRAF
MSC S-8 PART-2 S4 SHUTTLECRAF
MSC S-8 PART-2 S4 SHUTTLECRAF
HMSC S-8 PART-2 S4 SHUTTLECRAF

- 9 O 5 10

SIDE SLIP ANGLE. BETA, DEGREES
ELEVTR FLAP RUDDER HOR IZ

Ts1W2H6V3 0.000 0.000 0.000 0.000
TDIW2H6V3 0.000 0.000 -5.000 0.000
'TB1W2H6V3 0.000 0.000 -10. 000 .OO
TB1W2H6V3 0.000 0.000 -15.000 0.000

'TEIW2H6V3 0.000 0.000 -20.000 0.000

REFERENCE INFORMATION
SREF 2.3000 SQ.FT
LREF 0.6121 FEET
EREF 3.9946 FEET
XMRP 41.3960 INCH
YMRP 0.0000 INCH
ZMRP 6.3960 INCH
SCALE 5.0000 PCT

MAoCH .25

0.4

Z
L_

U

U-LL

OL

O

j -0.2

LU

-0.

-0.6

-0.6

DATA SET
(RG9004,)
(RG9014)
(RG9015)
(RC9013)
(RG9012)

PAGE 8



RUDDER EFFECT I VENESS
.2a { ' - - -- t -_ .. r .... t-- -_--r

SYMEOL

2

-15

CONF I,URATION
MSC S-8 PART-2
MSC S-8 PART-2
MSC S-8 PART-2
MSC S-8 PART-2
MSC S-8 PART-2

-10

DESCRIPTION
S4 SHUTTLECRAF'
S4 SHUTTLECRAF
S4 SHUTTLECRAF
S4 SHUTTLECRAF
S4 SHUTTLECRAF

--t'- 1- V T-I1rt - ---T-- - - 'I ---r-, tr r t I I

_I
- 5 0

SIDE SLIP ANGLE. BETA. DEGREES
ELEVTR FLAP RUDDER

TB1W2H6V3 000 0.o00 0. 00
TB1W2H6V3 0.000 0.000 -5.000
TBIW2H6V3 0.000 0.000 -10.000
'TBIW2H6V3 0.000 0.000 -15.000
TES1W2H6V3 0.000 0. O000 -20.000

10

HORIZT
0.000
0.000
0.000
0.000
0.000

- I I| I

-~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ . i 

Z _ ___- !

_ _ _ .~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~'

15 20

REFERENCE INFORMATION
SREF 2.3000 SQ.FT
LREF 0.6121 FEET
BREF 3.9946 FEET
XMRP 41.3960 INCH
YNRP 0.0000 INCH
ZMRP 6.3960 INCH
SCALE 5.0000 PCT

MACH .25

.15

L)

x

0

in

U

Z

z

LUC

LL
LL
W
0
U

z

L3

X:

.t0

.05

.00

-. 05

-. 10

-. 15

-'.-,2-

DATA SET
(RG9004)
(RG9014)
(RG901.5)
(RG9013)
(RG9012)

I

I

I

I

j J

PAGE 9



RUDDER EFFECTIVENESS
.1 r- ' -- - - -1-T- * I r I

i
20

UATA SET SYMBOL
(RC-9004 )
(RG9014)
IRG9015 )
C RG9013 )
C(R9012)

MACH

SIDE SLIP ANGLE. BETA. DEGREES
CONFIGURATION DESCRIPTION ELEVTR FLAP RUDDER

MSC S-8 PART-2 S4 SHUTTLECRAFTBIW2H6V3 0.000 0.000 0.000
MSC S-8 PART-2 S4 SHUTTLECRAFTBIW2H6V3 0.000 0.000 -5.000
MSC S-8 PART-2 S4 SHUTTLECRAFTBEW2H6V3 0.000 0.000 -10.000
MSC S-8 PART-2 S4 SHUTTLECRAFTBlW2H6V3 0.000 0.000 -15.000
MSC S-8 PART-2 S4 SHUTTLECRAFTBelW2H6V3 0.000 0.000 -20.000

HORIZT

0.000
0.000
0.000
0.000
0.000

REFERENCE INFORMATION

SREF 2.3000 So.FT
LREF 0.6121 FEET
BREF 3.9946 FEET
XHRP 41.3960 INCH
YHRP 0.0000 INCH
ZMRP 6.3960 INCH
SCALE 5.0000 PCT

PAGE

.0s

I

-1--"' r--- I f

.06

.04

.02

.00

-. 02

-. 04

-. 06

P-.

U:

z

u.

r-
0

u

z

LJ

Z

LL

LO

z
-J

:

[ I- I 

A
-. 06

I
-. 10 

:
-10-25

I
O5 10 iS- I

0 

I

I

.I

I

,- ---- r -r--

I

-in
5a

10.25



SIDE SLIP ANGLE. BETA. DEGREES
DATA SET SYMBOL CONFIGURATION DESCRIPTION ELEVTR FLAP RUDDER
(RG9004) I MSC S-8 PART-2 S4 SHUTTLECRAFTBeW2H6V3 0.00 oo.000 0.000
(RG90141 MSC S-8 PART-2 S4 SHUTTLECRAFTEtW2H6V3 0.000 0.000 -5.000

RCG9015) 0 MSC S-8 PART-2 54 SHUTTLECRAFTEIlWH6V3 0.000 0.000 -10.000
(RG9013) MSC S-8 PART-2 54 SHUTTLECRAFTBIW2H6V3 0.000 0.000 -15.000
(RG9012) MSC S-8 PART-2 $4 SHUTTLECRAFTBIW2H6V3 0.000 0.000 -20.000

MACH .25

HORIZT REFERENCE INFORMATION
0.000 SREF 2.3000 SQ.FT
0.000 LREF 0.6121 FEET
0.000 BREF 3.9946 FEET
0.000 XMRP 41.3960 INCH
0.000 YMRP 0.0000 INCH

ZHRP 6.3960 INCH
SCALE 5.0000 PCT

PAGE 11



RUDDER EFFECTIVENESS WITH CG AT 50 PERCENT BODY LENGTH
o .- _ , .... -'I T- -'-r- - I - r--r-- Ir-T---I

-. 20

DATA SET SYMBOL
(AG9004) 
(AG9014)
(AG9015)
(AG9013)
(AC9012)

MACH

-15

CONFIGURATION

MSC S-8 PART-2 
MSC S-e °ART-2
MSC S-8 PART-2
MSC S-8 PART-2
MSC S-8 PART-2

-to - s

STIDE SLIP
DESCRIPTION
S4 SHUTTLECRAFTBIW2H6V3
S4 SHUTTLECRAFTBIW2H6V3
S4 SHUTTLECRAFTB1W2H6V3
S4 SHUTTLECRAFTBIW2H6V3
S4 SHUTTLECRAFTDIW2H6V3

i .1
o S

ANGLEz BETA. DEGREES
ELEVTR FLAP RUDDER
O.000 0.000 0.000
O.000 0.000 -5.000
o .000 0.000 -10.000
0.000 0.000 -15.000
0.000 0.000 -20.000

-- . -- .. f - - r -- -I•~~~~0

10

HORIZT

0.000
0.000
0.000
0.000
0.000

r

2013

REFERENCE INFORMATION

SREF 2.3000 SQ.FT
LREF 0.6121 FEET
BREF 3.9946 FEET
XHRP 34.5000 INCH
YMRP 0.0000 INCH
ZMRP 6.3960 INCH
SCALE 5.0000 PCT

PAGE

.tS

f-

' X

Z

U

.Z
W

U-

LLI

z

EI

ZL

--
:

.10

.05

.00

-. 05

-. tO

-.15

I

|~~~~~~ jm
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1

L
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EFFECT OF LANDING GEAR
3.0 r---- F

-

- -m :-'

t.. I

1.6

1.4

1.2

1.0

0.6

0.6

0.4

0.2

0.0

-O.Z

-0.4

-0. 6

-0.a

-1.0

-1.2

-1 .4

-- 1o-15 -10

I.
V 7 !- --t- - --t 1 1 4- t7 VPr -r- .

2,~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~

4 ~ ~ ~ ~ ~ ~1 WL- WJ W 1L

10 15 20 25 30

HORIZT REFERENCE INFORMATION
0.000 SREF 2.3000 SQ.FT
0.000 LREF 0.6121 FEET

BREF 3.9946 FEET
XHRP 41.3960 INCH
YNRP 0.0000 INCH
ZMRP 6.3960 INCH
SCALE 5.0000 PCT

MACH .25

Z
U

Li

z
w
UJ

LL
LLU-
W
w

u

Li

WUJ

Li

-_J

O
Z

ANGLE OF ATTACK. ALPHA, DEGREES
DATA SET SYMBOL CONFIGURATCON DESCRIPTION ELEVTR 'FLAP RUDDER

(RC9003) $MSC S-8 PART-2 S4 SHUTTLECRAFTBIW2HGV3 a0.000 0.000 0.000
(RG9034) MSC S-e PART-2 S4 SHUTTLECRAFT BIW2H6V3L 0.000 0.000 0.000

�-4

I --

I I

-
5 !

I 4-- 4

I
-4 -

0

PAGE ' 13



EFFECT OF LANDING GEAR
.30 r-tT-I ' t--*--T ... . _-

.45

.40

UC:_

z
ui

LL

LL
L-1

X

I --c

.30

.25

.20

.15

.0n

.OS

.o00

-.05

-. 10

-.20 

-15 -10 - 5 0

Akltl ~

DATA SET SYMBOL CCONFIGURATION DESCRIPTION
IRG9003) n MSC S-8 PART-2 S4 SHUTTLECRAFTBiW2H6V3
I(R9034) MSC S-8 PART-2 S4 SHUTTLECRAFT B1W2H6V3L

ATT AiCr Al DPUA DE
f I I %%)t faIL I If%9 WL

ELEVTR FLAP
0.000 0.000
0.000 0.000

RUDDER HORIZT REFERENCE INFORMATION
0.000 0.000 SREF 2.3000 SQ.FT
0.000 0.000 LREF 0.6121 FEET

BREF 3.9946 FEET
XHRP 41.3960 INCH
YMRP 0.0000 INCH
ZMRP 6.3960 INCH
SCALE 5.0000 PCT

MACH .25 PAGE 14



OF LANDING GEAR

-.

U

0.3

Z

LL

LO

-2.0
UANGLE 1

Z

Z

-2.0
-1. -10 -5 

ANGLE 0
DATA SET SYMBOL CONFIGURATIC- DESCRIPTION
(RG9003 ) 2 MSC S-8 PART-2 S4 SHUTTLECRAFTEIW2H6V3(RG9034 ) MSC S-8 PART-2 S4 SHUTTLECRAFT BIW2H6V3L

S 10 15

IF ATTACK. ALPHA, DEGREES
ELEVTR FLAP RUDDER
0.000 0O.000 0.000
0.000 0.000 0.000

MACH .25

HORIZT REFERENCE INFORMATION
0.000 SREF 2.3000 SQ.FT
0.000 LREF 0.6121 FEET

BREF 3.9946 , FEET
XMRP 41.3960 ' INCH
YMRP 0.0000 INCH
ZMRP 6.3960 INCH
SCALE 5.0000 PCT

PAGE 15



EFFECT OF LANDING GEAR WITH CG AT 50 PERCENT BODY LENGTH
,o r-t- -r ----- -- r -TI _ -- -t-r-- .-------- r ---r--r - .T

1.5I

1.0

o0.5

-0. 

-1.0

-1 .s

-2.0 L
-15

DATA SET SYMBOL CCNFIGURATION DESCRIPTION

(AG9003) I MSC S-8 PART-2 S4 SHUTTLECRAF
(AG9034) MSC S-8 PART-2 S4 SHUTTLECRAF

ANGLE OF ATTACK, ALPHA: DEGREES
ELEVTR FLAP RUDDER

TBa1WH6V3 0.000 0.000 0.000
T B1W2H6V3L 0.000 0.000 0.000

HORIZT REFERENCE INFORMATION

0.000 SREF 2.3000 SQ.FT
0.000 LREF 0.6121 FEET

BREF 3.9946 FEET
XMRP 34.5000 *INCH
YMRP 0.0000 INCH
ZMRP 6.3960 INCH
SCALE 5.0000 PCT

MACH .25

-J
U

LL-

U

z

ZU

z

Cd

ZI
.O

O-

w

PAGE 16



t2.0

I.e

$.e

1.2

1.0

0.8

0.4

0.2

0.0

-0.2

-0.4

-0.6

-0.8

-1.0

-1.2

-1.4

ANGLE OF ATTACK. ALPHA, DEGREES
DATA SET SYHMOL CONFIG URATION DESCRIPTION

RCr9003) 2 MSC S-8 PART-2 S4 SHUTTLECRAFT1BW2H6V3
(RG9035) MSC S-8 PART-2 S4 SHUTTLECRAFT B[W2H6V3

ELEVTR FLAP RUDDER
0.000 0.000 0.000
0.000 0.000 0.000

HORIZT REFERENCE INFORMATION

0.000 SREF 2.3000 SQ.FT
-6.000 LREF 0.6121 FEET

BREF 3.9946 ' FEET
XHRP 41.3960 INCH
YMRP 0.0000 INCH
ZNRP 6.3960 INCH
SCALE 5.0000 PCT

MACH .25

Z

Z

L1-,

U-

U
LL
Ld

U

LL

-J
4:

z

PAGE 17



EFFECT OF HORIZONTAL TAIL INCIDENCE
.90 I o --- r- --- -T_---r - t-_t § I

.45

.40

.30

.20!

.15S

.10

.05

.00

- .05

-. 10

-. 15

I I I I I I I I - -r--r -- r't --- .-r-r--r --- . -r · r I -

Il l I l - |I |l I1il l llAI I

20 SO-1c -s -- j o

ANGLE £
DATA SET SYMEOL CONFIGURATICON DESCRIPTION

IRC9003) M HSC S-8 PART-2 S4 SHUTTLECRAFTEIW2HGV3
(RG9035 ) MSC S-8 PART-2 S4 SHUTTLECRAFT 81W2H6V3

MACH .25

$ io is

uF ATTACK. ALPHA. DEGREES
ELEVTR FLAP RUDDER
0.000 0.000 0.000
0.000 0.000 0.000

HORIZT REFERENCE INFORMATION

0.000 SREF 2.3000 SQ.FT
-6.000 LREF 0.6121 FEET

BREF 3.9946 FEET
XMRP 41.3960 INCH
YMRP 0.0000 INCH
ZMRP 6.3960 INCH
SCALE 5.0000 PCT

PAGE

z

U
LL

w
LL
LIJ

LlJ

LL

-j

L

I

II
L

I
. t

_-

L
c

I I

J.

t- t

_ n
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EFFECT OF HORIZONTAL TAIL INCIDENCE
.o rr -"T -r -- ---- r-- r- r----r- --- r--r--

°0.

U

U.- fo
Ld

C-,
Z

LO

z

-1.5

-15 -10 - 5 0

ANGLE O
DATA SET SYMBOL CONFIGURATION DESCRIPTION

(RG9003) I MSC S-8 PART-2 S4 SHUTTLECRAFTelW2H6V3
(SRG9035) MSC S-e PART-2 S4 SHUTTLECRAFT BlW2H6V3

IF ATTACK. ALPHA. DEGREES
ELEVTR FLAP RUDOER HORIZT REFERENCE INFORMATION
0.000 0.000 0.000 0.000 SREF 2.3000 SQ.FT
0.000 0.000 0.000 -6.000 LREF 0.6121 FEET

BREF 3.9946 FEET
XMRP 41.3960 INCH
YMRP 0.0000 INCH
ZMRP 6.3960 INCH
SCALE 5.0000 PCT

MACH .25 PAGE 19



a.o

z

U

LLJ

I-

-0. 

Z

i- -1. - --tO

- 1. -1.4 -1.2 -1.0 -0.8 -0.6 -0.4 -0.2 0.0 0.2 0 0. 0.6 0.8 .o0 1.2 1.4 1.6 1.8

NORMAL FORCE COEFFIrTCIET 1CN
DATA SET SYMBOL CONFIGURATION DESCRIPTION ELEVTR FLAP RUDDER HORIZT REFERENCE INFORMATION

(RG9003) Q MSC S-8 PART-2 S4 SHUTTLECRAFTBIW2H6V3 0.00 0.000 0.000 0.000 SREF 2.3000 SQ

(RG9035) MSC S-8 PART-2 54 SHUTTLECRAFT B1W2H6V3 0.000 0.000 0.000 -6.000 LREF 0.6121 FEI
BREF 3.9946 FEI
XMRP 41.3960 INI
YMRP 0.0000 IN(
ZMRP 6.3960 INC
SCALE 5.0000 PC

MACH .25 PAGE 20
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EFFECT OF HORIZONTAL TAIL INCIDENCE
,S __ -,*-- -rT---t r-t · -r- I w -

.4

.3

.2

.0

-. 1

-. 2

-.3

-.4

-15 -to

- - -- F- -- r - I -.

--~~~~~~I

:~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~

._i i i i i i ! J i i i I i i ! i I i A ! i i J i i.i i I i IL--.- 

- s

DATA SET SYMBEOL CONFIGURATION DESCRIPTION
(RG9003 ) MSC S-8 PART-2 S4 SHUTTLECRAF1
IRG9035O) 7 MSC S-8 PART-2 S4 SHUTTLECRAF'

0 5 t0 s1

ANGLE OF ATTACK. ALPHA. DEGREES
ELEVTR FLAP RUDDER

TB1W2H6V3 0.000 0.000 0.000
T BIW2HGV3 0.000 0.000 0.000

25 30

HORIZT REFERENCE INFORMATION
0.000 SREF 2.3000 SQ.FT

-6.000 LREF 0.6121 FEET
BREF 3.9946 FEET
XMRP 41.3960 INCH
YHRP 0.0000 INCH
ZHRP 6.3960 INCH
SCALE 5.0000 PCT

PAGE 21
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t.0

1.51.0

0.5

L- 0.0

C)

Z

U

-o.5

-'s -to -5 0

ANGLE C
DATA SLT SYMBOL CONFIGURATION DESCRIPTION

(A09003) C MSC S-8 PART-2 S4 SHUTTLECRAFT~lWi HGV3
(AG9035) a MSC S-8 PART-2 S4 SHUTTLECRAFT BIW2H6V3

MACH .25

i5

OF ATTACK, ALPHA, DEGREES
ELEVTR FLAP RUDDER HORIZT REFERENCE INFORMATION
0.000 0.000 0.000 0.000 SREF 2.3000 SQ.FT
0.000 0.000 0.000 -6.000 LREF 0.6121 FEET

BREF 3.9946 FEET
XHRP 34.5000 INCH
YMRP 0.0000 INCH
ZMRP 6.3960 INCH
SCALE 5.0000 PCT

PAGE 22



U

* 0.
Z

U

LL
LL 0 ..

z
U

-0.5

Z

U
-1.0

-2.0
-1.6 -1.4 -1.2 -1.0 -0.8 -0.6 -0.4 -0.2

DATA SET SYMBOL CONFIGURATION DESCRIPTION

(AG9003) MSC S-8 PART-2 S4 SHUTTLECRAFTBIW2H6V3
(AG9035) £ MSC S-8 PART-2 S4 SHUTTLECRAFT EIW2H6V3

MACH .25

IORMAL FORCE COEFFICIENT. CN
ELEVTR FLAP RUDDER HORIZT REFERENCE INFORMATION
0.000 0.000 0.000 0.000 SREF 2.3000 SQ.FT
0.0000 0.000 0.000 -6.000 LREF 0.6121 FEET

BREF 3.9946 FEET
XNRP 34.5000 INCH
YMRP 0.0000 INCH
ZMRP 6.3960 INCH
SCALE 5.0000 PCT
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ANGLE UF ATTACK, ALPHA. DEGREES
CONFIGURATION DESCRIPTION ELEVTR FLAP RUDDER

MSC S-8 PART-2 S4 SHUTTLECRAFT BSW2H6V3L 0.000 45.000 0.000
MSC S-8 PART-2 S4 SHUTTLECRAFT BlW2H6V3L 5.000 45.000 0.000
MSC S-8 PART-2 S4 SHUTTLECRAFT BIW2H6V3L -5.000 45.000 0.000
MSC S-8 PART-2 S4 SHUTTLECRAFT BIW2H6V3L -15.000 45.000 0.000
MSC S-8 PART-2 S4 SHUTTLECRAFT BlW2H6V3L -25.000 45.000 0.000
MSC S-8 PART-2 S4 SHUTTLECRAFT BlW2H6V3L -30.000 45.000 0.000

HORIZT REFERENCE INFORMATION

-6.000 SREF 2.3000 SQ.FT
-6.000 LREF 0.6121 FEET
-6.000 BREF 3.9946 FEET
-6.000 XMRP 41.3960 INCH
-6.000 YMRP 0.0000 INCH
-6.000 ZMRP 6.3960 INCH

SCALE 5.0000 PCT

MACH .25

t.e

1.4

1.2

t.0
Z
U

- 0.4

Z

U

LL
0.4

LI

C 0.2

Ld

o.o

-0.2

-0.4

-0.e

-t.0

-t.2

-1.4

- 1 

DATA SET

(IR904S)
rRG9049)
(RG9047)
(RG9046)
(RG9045)
(RG9044)

a

SYMCOL

8
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ELEVATOR EFFECTIVENESS WITH FLAPS,HORIZT. AND LANDING GEAR
.,0 '-'--r -tr--T .-. T-r --( T -1r Ir IT-- --r---r--r- '---r------T

BYMB'L

ANGLE OF ATTACK. ALPHA, DEGREES
CONFIGURATIO'N DESCRIPTION ELEVTR FLAP RUDDER

MSC S-8 PART-2 S4 SHUTTLECRAFT B1W2H6V3L 0.000 45.000 0.000
MSC S-8 PART-2 S4 SHUTTLECRAFT BIW2H6V3L 5.000 45.000 0.000
MSC 5-8 PART-2 S4 SHUTTLECRAFT 81W2H6V3L -5.000 45.000 0.000
HSC S-8 PART-2 S4 SHUTTLECRAFT E1W2HGV3L -15.000 45.000 0.000
MSC S-8 PART-2 S4 SHUTTLECRAFT elW2H6V3L -25.000 45.000 0.000
MSC S-8 PART-2 S4 SHUTTLECRAFT B1W2H6V3L -30.000 45.000 0.000

HORtZT REFERENCE INFORMATION

-6.000 SREF 2.3000 SQ.FT
-6.000 LREF 0.6121 FEET
-6.000 BREF 3.9946 FEET
-6.000 XHRP 41.3960 INCH
-6.000 YNRP 0.0000 INCH
-6.000 ZMRP 6.3960 INCH

SCALE 5.0000 PCT

MACH .25

.45

.40

U

z
W

U

LL
-LL

LdW
O

U

LL

X

.30

.25

.20

.15

.10

.05

.00oo

-.0. -

-. 10

-. 15

-. 20-15

DATA SET SY
(RG9048)
(RG9049)
(R09047)
(RG9046)
(RG9045)
iRG9044)
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ELEVATOR EFFECTIVENESS WITH FLAPS,HORIZT,
l,- i f f t f f I f I Ir * .-.. f''-r- .- I -,-- I-

U

0.5

Z

w

LL-

-

L 0.0 S

z
iI

0
z

I

-. d

D iS

DATA SET SYMBOL

(RG9048)
(RG9049)
(RG9047)
(RG9046)
(RG9045)
(RG9044) D

ANGLE OF ATTACK. ALPHA. DEGREES
CONFIGURATION DESCRIPTION ELEVTR FLAP RUDDER HORIZT REFERENCE INFORMATION

MSC S-8 PART-2 S4 SHUTTLECRAFT E1W2H6V3L 0.000 45.000 0.000 -6.000 SREF 2.3000 SQ.FT
MSC S-8 PART-2 S4 SHUTTLECRAFT BIW2H6V3L 5.000 45.000 0.000 -6.000 LREF 0.6121 FEET
MSC S-8 PART-2 54 SHUTTLECRAFT BtW2H6V3L -5.000 45.000 0.000 -6.000 BREF 3.9946 FEET
MSC S-8 PART-2 S4 SHUTTLECRAFT BtW2H6V3L -15.000 45.000 0.000 -6.000 XMRP 41.3960 INCH
MSC S-8 PART-2 54 SHUTTLECRAFT BiW2H6V3L -25.000 45.000 0.000 -6.000 YMRP 0.0000 INCH
MSC S-8 PART-2 S4 SHUTTLECRAFT BIW2H6V3L -30.000 45.000 0.000 -6.000 ZMRP 6.3960 INCH

SCALE 5.0000 PCT
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LL
2.0

1.s

1.0

0.5

o .o

-0o. 5

-1.0

-1.5

WITH FLAPS,HORIZT, AND LANDING GEAR

-2. .I , , I .. .. . .... . . .. .. .. .. .. .. .. . .. .. . .
-1 , .6 -1.4 -1.2 -1.0 -0.8 -0.6 -0.4 -0.2 0.0 0.2 0.4 0.6 0.8

NORMAL FORCE COEFFICIENT,
rA SET SYMBOL CONFIGURATION DESCRIPTION ELEVTR FLAP RUDDER
904A) H MSC S-8 PART-2 S4 SHUTTLECRAFT BlW2H6V3L 0.000 45.000 0.000
,9049) H MSC S-8 PART-2 S4 SHUTTLECRAFT BIW2H6V3L 5.000 45.000 0.000
*9047) MSC S-8 PART-2 S4 SHUTTLECRAFT BtW2H6V3L -5.000 45.000 0.000
;9046) W MSC S-8 PART-2 S4 SHUTTLECRAFT BIW2H6V3L -15.000 45.000 0.000
9045) FiSC S-8 PART-2 S4 SHUTTLECRAFT BIW2H6V3L -25.000 45.000 0.000
;9044) HMSC S-8 PART-2 S4 SHUTTLECRAFT BIW2H6V3L -30.000 45.000 0.000

CN
HOR I ZT
-6.000
-6. 000
-6. 000
-6.000
-6.000
-6.000

REFERENCE INFORMATION

SREF 2.3000 SQ.FT
LREF 0.6121 FEET
BREF 3.9946 FEET
XMRP 41.3960 INCH
YMRP 0.0000 INCH
ZMRP 6.3960 INCH
SCALE 5.0000 PCT

MACH .25

-J
U

U

LL-
LL

U

z
LuJ

z

I
U

DAT

(RG
tRG
(RG
(RG
(RC
(RG - .I L1---- - , 
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.0

-. L

-.3

-.4

-'-s -S0 - s o

DATA SET SYMBOL CONFIGURATION DESCRIPTION
(RC90481 HMSC S-8 PART-2 54 SHUTTLECRAFT BlW2HGV3L
(RC9049) MSC S-8 PART-2 S4 SHUTTLECRAFT BtW2H6V3L
(RG9047) NSC S-8 PART-2 $4 SHUTTLECRAFT BIW2H6V3L
(RG9046) MSC S-8 PART-2 S4 SHUTTLECRAFT BIW2H6V3L
(RG9045) HSC S-8 PART-2 S4 SHUTTLECRAFT BtW2H6V3L
(RG9044) . MSC S-8 PART-2 S4 SHUTTLECRAFT BeW2H6V3L

F AATTAC APA DEGREES

, ELEVTR FLAP RUDDER HORIZT
0.000 45.000 0.000 -6.000
5.000 45.000 0.000 -6.000
-5.000 45.000 0.000 -6.000
-15.000 45.000 0.000 -6.000
-25.000 45.000 0.000 -6.000
-30.000 45.000 0.000 -6.000

REFERENCE INFORMATION
SREF 2.3000 SQ.FT
LREF 0.6121 FEET
BREF 3.9946 FEET
XHRP 41.3960 INCH
YMRP 0.0000 INCH
ZMRP 6.3960 INCH
SCALE 5.0000 PCT
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EFFECTIVENESS WITH FLAPS.HORIZT. AND LANDING

u

z

LL

Li

-0.
-I-

z
LU

-1.5

ANGLE OF
DATA SET SYMBOL CONFIGURATION DESCRIPTION
(AG9048.) MSC S-8 PART-2 S4 SHUTTLECRAFT BIW2H6V3L
(AG9049) MSC S-8 PART-2 S4 SHUTTLECRAFT BIW2H6V3L
(AC9047:) MSC S-8 PART-2 S4 SHUTTLECRAFT BIW2H6V3L
(AG9046) MSC S-8 PART-2 S4 SHUTTLECRAFT B1W2HGV3L
(AG9045) MSC S-8 PART-2 S4 SHUTTLECRAFT BIW2H6V3L
(AG9044) M HSC S-8 PART-2 S4 SHUTTLECRAFT BIW2H6V3L

F ATTACK. ALPHA. DEGREES
ELEVTR FLAP RUDDER
0.000 45.000 0.000
5.000 45.000 0.000

-5.000 45.000 0.000
-15.000 45.000 0.000
-25.000 45.000 0.000
-30.000 45.000 0.000

30SO

HORIZT REFERENCE INFORMATION
-6.000 SREF 2.3000 SQ.FT
-6.000 LREF 0.6121 FEET
-6.000 BREF 3.9946 FEET
-6.000 XMRP 34.5000 INCH
-6.000 YMRP 0.0000 INCH
-6.000 ZMRP 6.3960 INCH

SCALE 5.0000 PCT
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ELEVATOR EFFECTIVENESS WITH FLAPS.HORIZT, AND LANDING GEAR CG AT 50 PERCENT BL
A, f f * r Tt t r tf r - - r -r- -r r - -T-T ' "r-r-r-r srr r- r-r- rT -r- ,r' -l irrI r ! , r

i~~~~~~~~~~~~~~~~~~~~~~~[

i- i

-1.4 -1.2 -1.0 -0.8 -0.6 -0.4 -0.2

NC
IBOL CcNFIGURATION DESCRIPTION

SC S-8 PART-2 S4 SHUTTLECRAFT EIW2H6V3L
MSC S-8 PART-2 S4 SHUTTLECRAFT BtW2H6V3L
MSC S-8 PART-2 S4 SHUTTLECRAFT B1W2H6V3L
MSC S-8 PART-2 S4 SHUTTLECRAFT B'W2H6V3L
MSC S-8 PART-2 S4 SHUTTLECRAFT etW2H6V3L
H MSC S-8 PART-2 S4 SHUTTLECRAFT BIW2H6V3L

i . i.. -A-i. i.

0.0 0.2 0.4 0.6 0.8

iRMAL FORCE COEFFICIENT,
ELEVTR FLAP RUDDER
O.000 45.000 0.000
5.000 45.000 0.000

-5.000 45.000 0.000
-15.000 45.000 0.000
-25.000 45.000 0.000
-30.000 45.000 0.000

1.0 1.2 1.4 1.6 .86 2.0

CN
HOR I ZT

-6.000
-6.000
-6.000
-6.000
-6.000
-6.000

REFERENCE INFORMATION
SREF 2.3000 SQ.FT
LREF 0.6121 FEET
BREF 3.9946 FEET
XHRP 34.5000 INCH
YMRP 0.0000 INCH
ZHRP S.3960 INCH
SCALE 5.0000 PCT

MACH .25

t .5

1.0

_J

z
Z

U-
U

LL

z
U-

Ld

U

a.

'r
u

G_

o.s

o.o

-0.5

-i.o

-1.5

-2.0 '- I
-1.6

DATA SET SYME

IAG9048)
tAG9049) 
(AC9047)
(AG9046)
(AG9045)
(AG9044) C

i

-1 IL. L

-I-- .

L

-7

t

-I--

I I L I L -L I

J

I

i4 

I

i

I

IJ -

I

1

II_
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I

5

I J I i I. .
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ELEVATOR EFFECTIVENESS WITH FLAPS.
2.0 -r - - - - - -T-- - --T- -- 

1.0

0.8

0.6

0.4

o0.

-0.2

-0.4

-0.6

-1.0

-t .2

-it 4

-lies ' ~i-1 .6 . .I .,

DATA SET

(RG9051)
(RG9052)
(R0G9053)
(RG9054)
(RC9055)

SYMoCL :d"F ICGUrA Tr IC

m . S-8 PART-2
' HSC S-8 PART-2

MSC S-q PART-2
. '.S S-8 PART-2

I '..- I - I r- yr r

I.....

r = j m X3 S - ~~~~~~~~~~~~~~~~~~~__ _____ _ -

F 
Sm _ .~~~~~~~~~~~~~~~~~~~

I5
5~L 

A

ANGLE OF

, i''· .rLECIPAFT BIW2H6V3
!,4 SHUTTLE.-':AFT B1W2H6V3
S4 S'iUJTTLECRAFT B1W2H6V3
S4 SHUTTLECRAFT etWZH6V3
S4 SHUTTLECRAFT EIW2H6V3

I
i 10 15

ATTACK, ALPHA. DEGREES
ELEVTR FLAP RUDDER
0.000 45.000 0.000
-5.000 45.000 0.000
-15.000 45.000 0.000
-25.000 45.000 0.000
-30.000 45.000 0.000

I1
HORIZT
0.000
0.000
0.000
0.000

.o000

I
20 25

I

REFEPENCE INFORMATION

SREF 2.3000 SQ.FT
LREF 0.6121 FEET
BREF 3.9946 FEET
XHRP 41.3960 INCH
YMRP 0.0000 INCH
ZMRP 6.3960 INCH
SCALE , 5.0000 PCT

MACH .25

t1.

.6e

1.4

1.2

Z

LU

I-,

U

LLW

U

W

O
LU

U-

J

0
27-

-I-

I I

I
,0

:I

I

t i-

I

_

I

L -1I I
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50

.45

.40

.30

U

z

U
U-
LiLL

LL

-j

_J

.25

.20

.15

.10

.05

.00

-. 05

-. 10

-. 15

- 5

OATA SET SYMBOL CONFIGURATION DESCRIPTION

cRC9051 ) MSC S-8 PART-2 S4 SHUTTLECRAF
(RG9052) MSC S-8 PART-2 S4 SHUTTLECRAF
(RG9053) MSC S-8 PART-2 S4 SHUTTLECRAF
(RG9054) MSC S-8 PART-2 S4 SHUTTLECRAF
(RG9055) MSC S-8 PART-2 S4 SHUTTLECRAF

a 10 s15

ANGLE OF ATTACK. ALPHA, DEGREES
ELEVTR FLAP RUDDER

T BIW2H6V3 0.000 45.000 0. 00
T B1W2H6V3 -5.000 45.000 0.000
T BIW2H6V3 -15.000 45.000 0.000
T BtW2H6V3 -25.000 45.000 0.000
T B1W2H6V3 -30.000 45.000 0.000

20 25 30

HORIZT REFERENCE INFORMATION

0.000 SREF 2.3000 SQ.FT
0.000 LREF 0.6121 FEET
0.000 BREF 3.9946 FEET
0.000 XMRP 41.3960 INCH
0.000 YMRP 0.0000 INCH

ZMRP 6.3960 INCH
SCALE 5.0000 PCT
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U

- o.

U

LL 0.0
L(

Uu

Z
LU

C

z
I

-2.0 

DATA SET SYMBOL
(RGt9051)
(RG9052)
(RG9053)
(RG9054)
(RG9055 )

ANGLE OF
C'NFIGURATItCN DECRIPTION

MSC S-8 PART-2 S4 SHUTTLECRAFT BIW2H6V3
MSC S-8 PART-2 S4 SHUTTLECRAFT B1W2H6V3
MSC S-8 PART-2 S4 SHUTTLECRAFT BIW2H6V3
MSC S-8 PART-2 S4 SHUTTLECRAFT B1W2H6V3
MSC S-8 PART-2 S4 SHUTTLECRAFT BIW2H6V3

5 . 10 15

ATTACK. ALPHA, DEGREES
ELEVTR FLAP RUDDER
0.000 45.000 0.000

-5.000 45.000 0.000
-15.000 45.000 0.000
-25.000 45.000 0.000
-30.000 45.000 0.000

HORIZT REFERENCE INFORMATION
0.000 SREF 2.3000 SQ.FT
0.000 LREF 0.6121 FEET
0.000 BREF 3.9946 FEET
0.000 XMRP 41.3960 INCH
0.000 YMRP 0.0000 INCH

ZMRP 6.3960 INCH
SCALE 5.0000 PCT
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3.0

t.5

1.0

2i
U

z

LL

u

LL

W

z

I

o.s

-1.0

-21.5 1 6 -1.4 -1.2 -1.0 -0.8 -0.6 -0,

DATA SET SYMBOL CONFIGURATION DESCRIPTION
IRG9051 ) MSC 3-8 PART-2 S4 SHUTTLECRAFT BIW2H
(RG9052) MSC S-8 PART-2 S4 SHUTTLECRAFT 81W2H
rRG9053 Q MSC S-8 PART-2 S4 SHUTTLECRAFT BIW2H
(RG9054) HSC S-8 PART-2 S4 SHUTTLECRAFT BtW2H
(RP9055 ) MSC S-8 PART-2 S4 SHUTTLECRAFT BIW2H

-0.2 0.0 0.2 0.4 0.6 0.8 1.0

INO.RM.L FrRCL E LuciiC!ENT, CN
ELEVTR FLAP RUDDER HOR!

6V3 0.00 45.000 0.003 0.0G
6V3 -5.000 45.000 0.000 0.0:
6V3 -15.000 45.000 0.000 0.0
6V3 -25.000 45.000 0.000 0.0
6V3 -30.000 45.000 0.000 0.0

1.2 1.4 1.6 1.8 2.0

ZT REFERENCE INFORMATION
00 SREF 2.3000 SQ.FT
00 LREF 0.6121 FEET
00 BREF 3.9946 FEET
00 XMRP 41.3960 INCH
00 YHRP 0.0000 INCH

ZHRP' 6.3960 INCH
SCALE 5.0000 PCT

MACH .25 PAGE 34



EFFECTIVENESS WITH FLAPS,

DATA SET SYMBOL CONFIGURATICON DESCRIPTION
IRG9051) H MSC S-8 PART-2 S4 SHUTTLECRAF'
(RG9052) MSC S-8 PART-2 S4 SHUTTLECRAF'
(RG9053) MSC S-8 PART-2 S4 SHUTTLECRAF'
(RC9054) MSC S-8 PART-2 S4 SHUTTLECRAF-
(RC9055) MSC S-8 PART-2 S4 SHUTTLECRAF'

U 10 15

ANGLE OF ATTACK, ALPHA, DEGREES
ELEVTR FLAP RUDDER

T B1W2H6V3 0.000 45.000 0.000
T 81W2H6V3 -5.000 45.000 0.000
T E1W2H6V3 -15.000 45.000 0.000
T BIW2H6V3 -25.000 45.000 0.000
'T BtW2H6V3 -30.000 45.000 0.000

30

HORIZT REFERENCE INFORMATION
0.000 SREF 2.3000 SQ.FT
0.000 LREF 0.6121 FEET
0.000 BREF 3.9946 FEET
0.000 XMRP 41.3960 INCH
0.000 YHRP 0.0000 INCH

ZMRP 6.3960 INCH
SCALE 5.0000 PCT
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ELEVATOR EFFECTIVENESS WITH FLAPS.CG AT 50 PERCENT BODY LENGTH
t.0 1 -f r---' .T- -T- - ---r --- --. -

1.5

1.0

U

I-
Zz

U

L-

z
U

z

"'I
--

0w

0.5

0.0

-1.0

-1* S

-2 .0 
-15

DATA SET SYMBOL

(AC9052) 
(AG9052)
(AG9054)

(AG9055)

-10 - 5

CONFIGURATION DESCRIPTION
MSC S-e PART-2 S4 SHUTTLECRAF
HSC S-8 PART-2 S4 SHUTTLECRAF
MSC S-8 PART-2 S4 SHUTTLECRAF
MSC S-8 PART-2 54 SHUTTLECRAF
HSC S-8 PART-2 S4 SHUTTLECRAF

0 S 10 t5

ANGLE OF ATTACK. ALPHA, DEGREES
ELEVTR FLAP RUDDER

T EIW2H6V3 0.000 45.000 0.000
T BIW2H6V3 -5.000 45.000 0.000
T BlW2H6V3 -15.000 45.000 0.000
-T B1W2H6V3 -25.000 45.000 0.000
T BlW2H6V3 -30.000 45.000 0.000

- I .- I' I t - r r 

I
HORIZT
0.000
0.000
0.000
0.000
0.000

20 25

REFERENCE INFORMATION

SREF 2.3000 SQ.FT
LREF 0.6121 FEET
BREF 3.9946 FEET
XMRP 34.5000 INCH
YMRP 0.0000 INCH
ZMRP 6.3960 INCH
SCALE 5.0000 PCT

MACH .25

a-4 AXs q
,- - - - F - C
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I
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EFFECTIVENESS WITH FLAPSCG AT 50 PERCENT BODY LENGTHI- VI- j'-I tV - i t- f *t: * -rI- 1'"- '*'rI-- - -t-- I-r r- -T-r---r-lr---r- r-t---- T " 'I "r

CONFIGURATION DESCRIPTION

MSC S-8 PART-2 S4 SHUTTLECRAFT
MSC S-8 PART-2 S4 SHUTTLECRAFT
MSC S-8 PART-2 S4 SHUTTLECRAFT
MSC S-8 PART-2 S4 SHUTTLECRAFT
MSC S-8 PART-2 S4 SHUTTLECRAFT

NORMAL FORCE COEFFICIENT.
ELEVTR FLAP RUDDER

BlW2H6V3 0.000 45.000 0.000
BtW2H6V3 -5.000 45.000 0.000
B1W2H6V3 -15.000 45.000 0.000
B1W2H6V3 -25.000 45.000 0.000
BtW2H6V3 -30.000 45.000 0.000

CN
HORItZT REFERENCE INFORMATION

0.000 SREF 2.3000 SO.FT
0.000 LREF 0.6121 FEET
0.000 BREF 3.9946 FEET
0.000 XMRP 34.5000 INCH
0.000 YMRP 0.0000 INCH

ZHRP 6.3960 INCH
SCALE 5.0000 PCT

MACH .25

U

* 0.5

z
LU

U

LL

z
LJ
Q -0.5 -

z

-2.o

DATA SET

(AG9051)
(AG9052)
(AC9053)
(AG9054)'
(AG9055)

SYMBOL
Sypo
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ELEVATOR EFFECTIVENESS IN GROUND EFFECT
2.0 --- *- -r. ----- --- r r-- t--t

t.e

z
U

zw
Li.U

LL
LL

0
U

LL
U

dC
U-

LL

0z

t.S

t.4

1.2

1.0

0.6

0.8

0.4

0.2

0.0

-0.2

-0.4

-0.6

-t .0

-1.2

-1.4

-I .A 1 . .
-15

DATA SET SYMBOL
(RG9070 ) 
(RC9061 
(RG9062)
(RG9063)
(RG9064)
(RC9065 ) 1

- r ---- I v -r r- r r t 

_ __ __ ___-1-

_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ * 1

-10
I i

10 15

ANGLE OF ATTACK, ALPHA. uEGREES
CONFIGURATI.ON DESCRIPTION ELEVTR FLAP H/B

MSC S-8 PART-2 S4 SHUTTLECRAFT BIW2HSV3 0.000 0.000 0.150
MSC S-8 PART-2 S4 SHUTTLECRAFT B1W2H6V3 -5.0000 0 000 0.t150
HSC S-8 PART-2 S4 SHUTTLECRAFT BIW2H6V3 5.000 0.000 0.150
HSC S-8 PART-2 54 SHUTTLECRAFT B1W2H6V3 -10.000 0.000 0.150
HSC S-8 PART-2 S4 SHUTTLECRAFT BIW2H6V3 -15.000 0.000 0.150
MSC S-8 PART-2 S4 SHUTTLECRAFT B1W2H6V3 -25.000 0.000 0.150

HORIZT
0.000
0.000
0.000
0.000
0.000
0.000

20 25 50

REFERENCE INFORMATION
SREF 2.3000 SQ.FT
LREF 0.6121 FEET
BREF 3.9946 FEET
XMRP 41.3960 INCH
YMRP 0.0000 INCH
ZHMRP 6.3960 INCH
SCALE 5.0000 PCT

MACH .25
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EFFECTIVENESS IN GROUND EFFECT

- 5

CCrNFIGURATICON DESCRIPTION

MSC S-8 PART-2 S4 SHUTTLECRAF
MSC s5- PART-2 S4 SHUTTLECRAF1
MSC S-8 PART-2 S4 SHUTTLECRAF
HSC S-8 PART-2 S4 SHUTTLECRAF
MSC S-8 PART-2 S4 SHUTTLECRAF
HSC S-8 PART-2 54 SHUTTLECRAF

0 5 tO 15

ANGLE OF ATTACK. ALPHA. DEGREES
ELEVTR FLAP H/B HORIZT

T E1W2H6V3 0.000 0.000 0.150 0.000
T B1W2H6V3 -5.000 0.000 0.150 0.000
T'B1W2H6V3 5.000 0.000 0.150 0.000
T B1W2H6V3 -10.000 0.000 0.150 0.000
T BIW2H6V3 -15.000 0.000 0.150 0.000
T BIW2H6V3 -25.000 0.000 0.150 0.000

30

REFERENCE INFORMATION

SREF 2.3000 SQ.FT
LREF 0.6121 FEET
BREF 3.9946 FEET
XMRP 41.3960 INCH
YMRP 0.0000 INCH
ZHRP 6.3960 INCH
SCALE 5.0000 PCT

MACH .25

U

z

U

LL
LL

LLj

--

x

.so r

.45

.40

.35

.30

.25

.20

.15S

.10

.05

.00

-. 05

-. 10

-. 15

-. 20 _
-15

DATA SET S

(RG9070 )
(RCG9061)
(RGC9062 )
( RG9063)
( RG9064)
( RG9065)

YMEOL

r_'

PAGE 39



ELEVATOR
t.o r Y r *-

-2.s-. 1

DATA SET
(RC9070 )
(RC9061)
(RG9062)
(RG9063)
(r G9064 I)
(RG9065)

Ar''GLE OF ATTACK ALPHA.. DEGREES

SYMBOL CONFIGURATION DESCRIPTION ELEVTR FLAP H/8
MHSC S-8 PART-2 S4 SHUTTLECRAFT BIW2HGV3 0.000 0.000 0.150
HSC S-8 PART-2 S4 SHUTTLECRAFT 81W2H6V3 -5.000 0.000 0.150
MSC S-8 PART-2 S4 SHUTTLECRAFT EIW2H6V3 5.000 0.000 0.150
HSC S-8 PART-2 S4 SHUTTLECRAFT 81W2H6V3 -10.000 0.000 0.150
MSC S-8 PART-2 S4 SHUTTLECRAFT B1W2H6V3 -15.000 0.000 0-.1503[ MSC S-8 PART-2 S4 SHUTTLECRAFT BIW2H6V3 -25.000 0.000 0.150

HOR I ZT
0.000
0.000
0.000
0.000
0.000
0.000

MACH .25

REFERENCE INFORHATION
SREF 2.3000 SQ.FT
LREF 0.6121 FEET
BREF 3.9946 FEET
XHRP 41.3960 INCH
YHRP 0.0000 INCH
ZMRP 6.3960 INCH
SCALE 5.0000 PCT
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ELEVATOR EFFECTIVENESS IN GROUND EFFECT
t.0 r r r r r r -rr l-r-- T-r - T- r-

1.5

1.0

0.5

0.0

-0.5

-1.0

-1.5

-1.4 -1.2 -1.0 -0.8 -0.6

DATA SET SYMBOL CONFIGURATION DESCRIPTION

(RC9070) Q MSC S-8 PART-2 S4 SHUTTLECRAFT
(RG9061) MSC S-8 PART-2 S4 SHUTTLECRAFT
(RG9062) MSC S-8 PART-2 S4 SHUTTLECRAFT
(RG9063) MSC S-8 PART-2 S4 SHUTTLECRAFT
(RG9064) MSC S-8 PART-2 S4 SHUTTLECRAFT
(RG9065) L MSC S-8 PART-2 S4 SHUTTLECRAFT

.1 -t-'T T

-0.4 -0.2 0.0 0.2 0.4 0.6

! 

NORMAL FORCE COEFFICIENT,
ELEVTR FLAP H/B

B1W2H6V3 0.000 0.000 0.150
81W2H6V3 -5.000 0.000 0.150
BIW2H6V3 5.000 0.000 0.150
B1W2H6V3 -10.000 0.000 0.150
BlW2H6V3 -15.000 0.000 0.150
B1W2H6V3 -25.000 0.000 0.150

T'' I T . ' ' ! I I I I I i

0.8 1.0 1.2 1.4 1.6 i.a 2.0

CN
HORIZT

0.000
0.000
0.000
0.000
0.000
0.000

REFERENCE INFORMATION

SREF 2.3000 SQ.FT
LREF 0.6121 FEET
BREF 3.9946 FEET
XMRP 41.3960 INCH
YMRP 0.0000 INCH
ZMRP 6.3960 INCH
SCALE 5.0000 PCT
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.5

.4

.2

.I

.o

-.1

-. 2

-.3

-. 4

DATA SET SYMBOL

RCg9070) 2
(RG9061)
(RG9062)
(RG9063)
(RC9064)
(R69065) F

CONFIGURATION DESCRIPTION

MSC S-8 PART-2 S4 SHUTTLECRAF
MSC S-8 PART-2 S4 SHUTTLECRAF
MSC 5-8 PART-2 S4 SHUTTLECRAF
MSC S-8 PART-2 $4 SHUTTLECRAF
MSC S-8 PART-2 S4 SHUTTLECRAF
MSC S-8 PART-2 S4 SHUTTLECRAF

0 5 10 15

ANGLE OF ATTACK, ALPHA, DEGREES
ELEVTR FLAP H/B

T BIW2H6V3 0.000 0.000 0.150
T B1W2H6V3 -5.000 0.000 0.150
'T BIW2H6V3 5.000 0.000 0.150
'T B1W2H6V3 -10.000 0.000 0.150
'T BIW2H6V3 -15.000 0.000 0.150
'T B1W2H6V3 -25.000 0.000 0.150

HORIZT REFERENCE INFORMATION

0.000 SREF 2.3000 SQ.FT
0.000 LREF 0.6121 FEET
0.000 BREF 3.9946 FEET
0.000 XMRP 41.3960 INCH
0.000 YMRP 0.0000 INCH
0.000 ZMRP 6.3960 INCH

SCALE 5.0000 PCT

MACH .25

I
U
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EFFECTIVENESS IN GROUND EFFECT CG AT 50 PERCENT BODY LENGTH

-J

0 0.5

ZLL 0.0

U

z -o.5

-. o,

-2.0 

DATA SET SYMBOL
tAC9070 ) 2
(AG9061
(AG90621
(AG9063)
(AG9064)
(AG9065) 

CCNFIGURATION DESCRIPTION
MSC S-8 PART-2 S4 SHUTTLECRAF'
MSC S-8 PART-2 S4 SHUTTLECRAF1
MSC S-8 PART-2 S4 SHUTTLECRAF
MSC S-8 PART-2 S4 SHUTTLECRAF
MSC S-8 PART-2 S4 SHUTTLECRAF
MSC S-8 PART-2 S4 SHUTTLECRAF

ANGLE OF ATTACK, ALPHA. DEGREES
ELEVTR FLAP H/B

T BIW2H6V3 0.000 0.000 0.150
T BlW2H6V3 -5.000 0.000 0.150
T BIW2H6V3 5.000 0.000 0.150
T E1W2H6V3 -10.000 0.000 0.150
T BEW2H6V3 -15.000 0.000 0.150
T BlW2H6V3 -25.000 0.000 0.150

HORIZT

0.000
0.000
0.000
0.000
0.0000
0.000

REFERENCE INFORMATION

SREF 2.3000 SQ.FT
LREF C.6121 FEET
BREF 3.9946 FEET
XMRP 34.5000 INCH
YMRP 0.0000 INCH
ZHRP 6.3960 INCH
SCALE 5.0000 PCT
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ELEVATOR EFFECTIVENESS IN
a.o ., I I I I I T -. - .

., _ _ 

t~ t8ll~~t tl tll1

: , 

_-
z

L-.

z

-0.5

C

- 2- .0 ... .. ... 
-t.6 -1.4 -1.2 -1.0 -0.8 -0.6 -

DATA SET SYMBOL CONFIGURATION DESCRIPTION

(AG9070) n MSC S-8 PART-2 S4 SHUTTLECRAFT
(AG9061) MSC S-8 PART-2 S4 SHUTTLECRAFT
(AG9062) P MSC S-8 PART-2 S4 SHUTT'ECRAFT
(AG9063) MSC S-8 PART-2 S4 SHUTTLECRAFT
(AG9064) MSC S-8 PART-2 S4 SHUTTLECRAFT
(AG9065) m HSC S-8 PART-2 S4 SHUTTLECRAFT

''-I
I r--r I t I I

0.2 0.4 0.6 0.8

NORMAL FORCE COEFFICIENT. CN
ELEVTR FLAP H/B HORIZT

B1W2H6V3 0.000 0.000 0.150 0.000
BIW2H6V3 -5.000 0.000 0.150 0.000
BIW2H6V3 5.000 0.000 0.150 0.000
BIW2H6V3 -t10.000 0.000 0.150 0.000
BtW2H6V3 -15.000 0.000 0.150 0.000
BiW2H6V3 -25.000 0.000 0.150 0.000

REFERENCE INFORMATION
SREF 2.3000 SQ.FT
LREF 0.6121 FEET
BREF 3.9946 FEET
XHRP 34.5000 INCH
YMRP 0.0000 INCH
ZHRP 6.3960 INCH
SCALE 5.0000 PCT
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FLAP EFFECTIVENESS 
*.o r- r -' r r -

t1.

1.6

1.4

1.2

1.0

0.6

0.6

0.4

0.2

0.0

-0.4

-0.6

-0.8

-1.0

-1.2

-1.4-1.6i -t0

N GROUND EFFECT (FULL EXPOSED SPAN)

- 5

I.

i
0

ANGLE OF
DATA SET SYMBOL CCNFICURATION DESCRIPTION
(RG9070) 3 MSC S-8 PART-2 54 SHUTTLECRAFT B1W2H6V3
(RG9OG68) HSC S-8 PART-2 S4 SHUTTLECRAFT BIW2H6V3
(BG9066) 0 MSC S-8 PART-2 S4 SHUTTLECRAFT BIW2HGV3

MACH .25

1
5 10

ATTACK. ALPHA. C
ELEVTR FLAP
0.000 0.000
0.000 15.000
0.000 25.000

1i

DEGREES
H/B

0 150
0.150
0.150

1
20

- T I I t I
-i

25 30

HORIZT REFERENCE INFORMATION
0.000 SREF 2.3000 SQ.FT
0.000 LREF 0.6121 FEET
0.000 BREF 3.9946 FEET

XHRP 41.39b0 INCH
YMRP 0.0000 INCH
ZMRP 6.3960 INCH
SCALE 5.0000 PCT
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I t I I f I I

10 15 20 25 30

ANGLE OF ATTACK, ALPHA. DEGREES
DATA SET SYMBOL
(PC9070) 2
(RG9068)
(BG9066) O

CONFIGURATION DESCRIPTION
MSC S-8 PART-2 S4 SHUTTLECRAFT B1W2H6V3
MSC S-8 PART-2 S4 SHUTTLECRAFT BIW2HGV3
MSC S-8 PART-2 S4 SHUTTLECRAFT BIW2H6V3

ELEVTR FLAP H/B
0.000 0.000 0.150
0.000 15.000 0.150
0.000 25.000 0.150

HORIZT REFERENCE INFORMATION

0.000 SREF 2.3000 SQ.FT
0.000 LREF 0.6121 FEET
0.000 BREF 3.9946 FEET

XHRP 41.3960 INCH
YHRP 0.0000 INCH
ZHRP 6.3960 INCH
SCALE 5.0000 PCT

M MACH .25

FLAP
.s0 r I

.45

.40

.35

U

I
z

U

LL

W

U

U
LL

-I

x

.20

.15

.10

.05

.00

- .0

-. 10

-. 15
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GROUND EFFECT (FULL EXPOSED SPAN]

DATA SET SYMBOL
(RG9070) Q
(RG9068)
(B6G9066)} 0

CCONFIGURATION DESCRIPTION
MSC S-8 PART-2 S4 SHUTTLECRAF
MSC S-8 PART-2 S4 SHUTTLECRAF
MSC S-8 PART-2 S4 SHUTTLECRAF

ANGLE OF ATTACK. ALPHA. DEGREES
ELEVTR FLAP ' H/B

-T BIW2H6V3 0.000 0.000 0.150
-T BIW2H6V3 0.000 15.000 0.150
-T B1W2H6V3 0.000 25.000 0.150

HORIZT
0.000
0.000
0.000

REFERENCE INFORMATION
SREF 2.3000 SQ.FT
LREF 0.6121 FEET
BREF 3.9946 FEET
XMRP 41.3960 INCH
YMRP 0.0000 INCH
ZHRP 6.3960 INCH
SCALE 5.0000 PCT

MACH .25

FLAP
t.o r ,

1t.

1.0

-

z

LL

LL

U

Z

C3

Z

I

0.0

-o0.

-1.o

-1.5

-2.0 _
-15
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FLAP EFFECTIVENESS 
2.0 rrr'I "r' T -' r-"r " rT't-

toS

1.0

0.5

-1.o

-t .5

IN GROUND EFFECT (FULL EXPOSED SPAN)
-r I j j r-r-l-r-r- r-r t I T rT T

p 1��1=
r- f I T I-' I r FI I r r I r r r Ir 

:~~I~A L WL .- L .I.- 1.AL -- AL.LLJ-IA AA.A-*-

/1..

-Z.' -1.4 -4 - .2 -1.0 -0.8 -0.6 -0.4

DATA SET SYMBOL

(RG90o6 )
(eG9066) O

-0

CONFIGURATION DESCRIPTION

HSC S-S PART-2 S4 SHUTTLECRAFT BIW2H6V
MSC S-8 PART-2 54 SHUTTLECRAFT BIW2H6V
MSC S-8 PART-2 S4 SHUTTLECRAFT BIW2H6V

3.2 0.0 0.2 0.4 0.6 0.8

NORMAL FORCE COEFFICIENT,
ELEVTR FLAP H/e

3 0.000 0.000 0.150
13 0.000 15.000 0.150
13 0.000 25.000 0.150

1.0 1.2 1.4 1.S i.8 2.0

CN
HORIZT

0.000
o.000
0.000

REFERENCE INFORMATION

SREF 2.3000 SQ.FT
LREF 0.6121 FEET
BREF 3.9946 FEET
XMRP 41.3960 INCH
YHRP 0.0000 INCH
ZMRP 6.3960 INCH
SCALE 5.0000 PCT

MACH .25
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z

z
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FLAP EFFECTIVENESS IN GROUND EFFECT [FULL EXPOSED SPAN)
.s r ---r --r f---r - -- r-'-r-- ' -r - -_T-t -- r---r-t- T---'--i t-t--r-r-i- '

.4

.2 

.1 

C .0 _

-.2

-. 4

-10 -5 0

ANGLE C
DATA SET SYMBOL CONFIGURATION DESCRIPTION

RG9070 ) H MSC S-8 PART-2 S4 SHUTTLECRAFT BIW2H6V3
(RG9068) MSC 3-8 PART-2 S4 SHIITTLECRAFT P1W2H6V3
(EG9066) e HSC S-8 PART-2 S4 SHUTTLECRAFT BIW2H6V3

OF ATTACK. ALPHA. DEGREES
ELEVTR FLAP H/B

0.000 0.000 0.150
0.000 15.000 0.150
0.000 25.000 0.150

HORIZT REFERENCE INFORMATION

0.000 SREF 2.3000 SQ.FT
0.000 LREF 0.6121 FEET
0.000 BREF 3.9946 FEET

XHRP 41.3960 INCH
YMRP 0.0000 INCH
ZMRP 6.3960 INCH
SCALE 5.0000 PCT
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EFFECTIVENESS IN GROUND EFFECT (FULL EXPOSED
-r f I I I- I t -r--r--I--t--I-I , --- rI r - --r -

-10

CONFIGURATION DESCRIPTION
MSC S-8 PART-2 S4 SHUTTLECRAF
MSC S-8 PART-2 S4 SHUTTLECRAF
MSC S-8 PART-2 S4 SHUTTLECRAF

0 5 tO 5s

ANGLE OF ATTACK. ALPHA. DEGREES
ELEVTR FLAP H/B

-T B1W 2H6V3 0.000 0.000 0.150
-T BeW2H6V3 0.000 15.000 0.150
rT B1W2H6V3 0.000 25.000 0.150

CG AT 0.50 B.L.

20

HORIZT REFERENCE INFORMATION
0.000 SREF 2.3000 SQ.FT
0.000 LREF 0.6121 FEET
0.000 BREF 3.9946 FEET

XHRP 34.5000 INCH
YHRP 0.0000 INCH
ZMRP 6.3960 INCH
SCALE 5.0000 PCT

MACH .25

I.0

1.6

1.0

0.5

O.o

-o.5

-1.0

-J

z
LL

u-
LL
Ld

U

z
LJ

CD

I

I-

0-

-1 . 5

-2.0 L
-15

DATA SET S
(AG9070)
(AG9068)
(AC9066)

YMSOL
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FLAP
i.o r t

..

1.0

-J
U

I.-
z
Ld

U

LL.
U

z

L-

z

U

0w

0o.

0.o

-0.5

-1.0

-1 .

-2. . . . . . . . ..0 . . . . . . . . . . . . . . . . . .
-1.6 -1.4 -1.2 -1.0 -0.8 -0.6 -0.4 -0.2 0.0 0.2 0.4 0.6 0.8

NORMAL FORCE COEFFICIENT,
DATA SET SYMBOL CONFIGURATION DESCRIPTICJ ELEVTR FLAP H/B

(AGC9070) 2 MSC S-8 PART-2 S4 SHUTTLECRAFT BIW2H6V3 0.000 0.000 0. 150
(AG9068 ) MSC S-8 PART-2 S4 SHUTTLECRAFT BSW2H6V3 0.000 15.000 0.150
(AG9066) O MSC S-8 PART-2 S4 SHUTTLECRAFT BIW2H6V3 0.000 25.000 0.150

CN
HORIZT REFERENCE INFORMATION

0.000 SREF 2.3000 SQ.FT
0.000 LREF 0.6121 FEET
0.000 BREF 3.9946 FEET

XMRP 34.5000 INCH
YMRP 0.0000 INCH
ZMRP 6.3960 INCH
SCALE 5.0000 PCT
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FLAP EFFECTIVENESS IN GROUND EFFECT (0.60 EXPOSED SPAN)
t.0 t r- r ---r---r--r-- r - - -t-r- -- i- -r--r ---- r----- - -r-

E 

_

1.6

1.e

1.4

1.2

t1.0

0.8

0.6

0.4

0.2

0.0

-0.2

-0.4

-0.6

-0.9

-1.0

-1.2

-1.4

-1.0t
-15

DATA SET SYMEOL
(RG9070) Q
IRG9067)
(RG9069) 0

p

-10 - s 0

ANGL E OF
CONFIGURATION OESCRIPTION

MSC S-8 PART-2 S4 SHUTTLECRAFT E8W2H6V3
MSC S-8 PART-2 S4 SHUTTLECRAFT BlW2H6V3
MSC S-8 PART-2 S4 SHUTTLECRAFT BIW2H6V3

-I g ., t . . I .I f I .

_i

S 10 15

ATTACK ALPHA. DEGREES
ELEVTR FLAP H/B
0.000 0. .000 0.150
0.000 15.600 0.150
0.000 45.600 0.150

20

I I

25

HORIZT REFERENCE INFORMATION
0.000 SREF 2.3000 SQ.FT
0.000 LREF 0.6121 FEET
0.000 BREF 3.9946 FEET

XMRP 41.3960 INCH
YMRP 0.0000 INCH
ZMRP 6.3960 INCH
SCALE 5.0000 PCT

MACH .25
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FLAP
· O.... 

.45

.40

.35S

*.
z

LL
LL

U

Ld,

LL
C:)

-

X.X ·

.30

.25

.20

.10

-. o

-.20o

-15 -to 5 0

ANGLE C
DATA SET SYMBOL CONFIGURATION DESCRIPTION
(RG9070) MSC S-8 PART-2 S4 SHUTTLECRAFT B1W2H6V3

RGC9067) H MSC s-8 PART-2 54 SHUTTLECRAFT 1BW2H6V3
(RG9069) O MSC S-8 PART-2 54 SHUTTLECRAFT BIW2H6V3

EFFECT (0.60 EXPOSED SPAN)

5 10 15

OF ATTACK. ALPHA, DEGREES
ELEVTR FLAP H/B

0.OOO 0.000 0.150
0.000 15.600 0.150
0.000 45.600 0.150

HORIZT REFERENCE INFORMATION
0.000 SREF 2.3000 SQ.FT
0.000 LREF 0.6121 FEET
0.000 BREF 3.9946 FEET

XMRP 41.3960 INCH
YMRP 0.0000 INCH
ZMRP 6.3960 INCH
SCALE 5.0000 PCT
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FLAP EFFECTIVENESS IN GROUND EFFECT (0.60 EXPOSED SPAN)
t.O I I--T'--! -I I- -- r-- r--rr-r- -

t.!

t1.0

0.s

0.0

-0o.5

-1.0

-1 .5

-2.0
15

DATA SET SYMBOL

RG9070) Q
RG90671 )

(RG9069) 0

=1
-10

-I I
0

ANGLE OF
CONFIGURATION DE3CRIPTION

MSC 3-8 PART-2 S4 SHUTTLECRAFT BiW2H6V3
MSC S-8 PART-2 S4 SHUTTLECRAFT BlW2HGV3
MSC S-8 PART-2 S4 SHUTTLECRAFT B1W2H6V3

5 t0 15

ATTACK. ALPHA. DEGREES
ELEVTR FLAP H/B
0.000 0.000 0.150
0.000 15.600 0.150
0.000 45.600 0.150

r-- . .. ,* rr I-r I I r I I-

25

HORIZT REFERENCE INFORMATION
0.000 SREF 2.3000 SQ.FT
0.000 LREF 0.6121 FEET
0.000 BREF 3.9946 FEET

XHRP 41.3960 INCH
YMHRP 0.0000 INCH;
ZHRP 6.3960 INCH
SCALE 5.0000 PCT

MACH .25
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FLAP EFFECTIVENESS
la [T tT-'T -'-r-lT -Ir-T-'T" T -r-T-

1.5

1.0

0.s

o.o

-0o.

-1.o

IN GROUND EFFECT (0.60 EXPOSED SPAN)
rT---r--l r 1 -r-T -r - . T--r-T-T- r-T'- Ir-rT- I. r- I l 

I
-- t-f

'
r r-- r-l r- I lI r II I r

JEW

r~

/ / ~~~~~__ __ _________----

-2.0 6 - .6 -i

DATA SET SYMBOL

(RG907? )
IRG9067 )
CRG9069) 

I
.4 -1.2 -1.0 -0.8 -0.6 -0.4 -0.2

NO
CONFIGURATION DESCRIPTION

MSC S-S PART-2 S4 SHUTTLECRAFT BIW2H6V3
MSC S-8 PART-2 S4 SHUTTLECRAFT BlW2H6V3
MSC S-8 PART-2 S4 SHUTTLECRAFT BIW2H6V3

I
0.0

RMAL

0.2 0.4 0.6 0.8 1.0

FORCE COEFFICIENT, CN
ELEVTR FLAP H/B HORI
0.000 0.000 0.150 0.0L
0.000 15.600 0.150 0.0
0.000 45.600 0.150 0.0

ZT
00
00
00

1.2 1.4 1.6 1.8 2.0

REFERENCE INFORMATION

SREF 2.3000 SQ.FT
LREF 0.6121 FEET
BREF 3.9946 FEET
XHRP 41.3960 INCH
YMRP 0.0000 INCH
ZMRP 6.3960 INCH
SCALE 5.0000 PCT

MACH .25
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U
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FLAP EFFECTIVENESS IN GROUND EFFECT (0.60 EXPOSED SPAN:
$ f -- ---- r r .I .. r I --t -- r- -T-rt--i-tr

.4

LLJ
I .o

-.1

-. 2 -

-. 3 -

-. 4 -

-15

DATA SET
(RG9070)
(RG9067)
(RG9069)

ANGLE OF ATTACK,. ALPHA. OEGREESr I I L.,I% /i"'I" i, r-

SYMBOL CcNFIGURATION DESCRIPTION ELEVTR FLAP H/B HORIZT

HSC s-8 PART-2 S4 SHUTTLECRAFT BtW2H6V3 0.000 0.000 0.150 o.00O
MSC S-8 PART-2 S4 SHUTTLECRAFT BIW2H6V3 0.000 15.600 O.50 0.000

O HSC S-8 PART-2 S4 SHUTTLECRAFT BtW2H6V3 0.000 45.600 0.150 0.000

REFERENCE INFORMATION
SREF 2.3000 SQ.FT
LREF 0.6121 FEET
BREF 3.9946 FEET
XNRP 41.3960 INCH
YMRP 0.0000 INCH
ZHRP 6.3960 INCH
SCALE 5.0000 PCT

MACH .25

.3
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FLAP EFFECTIVENESS IN GROUND EFFECT (0.60 EXPOSED SPAN) CG AT 0.50
t.0 r-I' t '- r . r-- ft -r -- -- r--r ---- r--T - --- -i--- --- "-- r --r--- r -r -' -- I t I

1.S

1.0

o.s

0.0

-0. 5

-t .0

-1 5

-2.0 s

DATA SET SYMHOL

(AC9070 ) 
(AG906? )
(AG9069 ) 

ANGLE OF ATTACK. ALPHA. DEGREES
CONG;FIGJRATION DESCRIPTION ELEVTR FLAP H/B

MSC S-8 PART-2 S4 SHUTTLECRAFT B1W2H6V3 0.000 0.000 0.150
MSC S-8 PART-2 54 SHUTTLECRAFT BIW2H6V3 0.000 15.600 0.150
MSC S-8 PART-2 S4 SHUTTLECRAFT BIW2H6V3 0.000 45.600 0.150

HORIZT REFERENCE INFORMATION
0.000 SREF 2.3000 SQ.FT
0.000 LREF 0.6121 FEET
0.000 BREF 3.9946 FEET

XHRP 34.5000 INCH
YMRP 0.0000 INCH
ZHRP 6.3960 INCH
SCALE 5.0000 PCT

MACH .25

-J
U

z
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U

Ld-LL
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z
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.0O

1.0

r

u:

.. J
C.)

UL, . 0.5

U

CD

-0 -. 5o

U

-1 .5

-1.0t 6 -1.

DATA SET SYMBOL
(AG9070) 

AGC9067) )
(AC9069) 0

CONFIGURATION DESCRIPTION

MSC S-8 PART-2 S4 SHUTTLECRAFT BIWR2H6V
MSC S-8 PART-2 54 SHUTTLECRAFT BIW2H6V
MSC s-8 PART-2 S4 SHUTTLECRAFT B1W2H6V

0.50 B.L.

1.2 0.0 0.Z 0.4 0.6 0.8 1.0 1.2

NORMAL FORCE COEFFICIENT. CN
ELEVTR FLAP H/B HORIZT

V3 0.000 0.000 0.150 0.000 SI
V3 0.000 15.600 0.150 0.000 Ll
V3 0.000 45.600 0.150 0.000 Bl

X
Y
2
5

.4 t.6 1.8 2.0

REFERENCE INFORMATION

REF 2.3000 SQ.FT
REF 0.6121 FEET
REF 3.9946 FEET
HRP 34.5000 INCH
MRP 0.0000 INCH
ZHRP 6.3960 INCH
SCALE 5.0000 PCT
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I EFFECT OF HORIZONTAL TAIL INCIDENCE IN GROUND EFFECT
I *.0 -- t - T--- T-'- --- "'-"r-" -r-----

iDI- T""- T-- I..

-10
I]

- 5

CONFIGURATION DESCRIPTION
MSC S-8 PART-2 S4 SHUTTLECRAF
MSC S-8 PART-2 S4 SHUTTLECRAF
MSC S-8 PART-2 S4 SHUTTLECRAF
MSC S-8 PART-2 S4 SHUTTLECRAF

0
I.

ANGLE OF ATTACK, ALPHA. C
ELEVrR FLAP

T B1W2H6V3 0.000 0.000
T BIW2HGV3 0.000 0.000
T BIW2H6V3 0.000 0.000
-T B1W2H6V3 0.000 0.000

.
15

IEGREES
H/B
0.150
0.150
0.150
0.150

HORIZT
0.000

-2.000
-4.000
-6.000

1
20

I

rI -- T I

25

REFERENCE INFORMATION
SREF 2.3000 SQ.FT
LREP 0.6121 FEET
BREF 3.9946 FEET
XMRP 41.3960 INCH
YMRP 0.0000 INCH
ZHRP 6.3960 INCH
SCALE 5.0000 PCT

MACH .25

1.4

1.2

t .0

0.a

0.6

0.4

0.0

-0.4

-0.6

Z
U

Zz

LL
LL
W

U

U

LL

-j

C

-0.8a

-1 .0

-1 .2

-1 .4

-1.625

DATA SET
(RG9070)
(RG9101)
(RG9071)
(RC9072)

SYMBOL

B
8

- � - -

w

-- --

X T _
, . /r .

. AK

< C ; = _
>{ .-

' :t _ .

: /f _ .

gv _
- -i

i.

6

I I

--
f
-j
I1 I

iI- I
-- 'r- "" . .-. -- .I -I t 

I .I

$ I
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z
L

.20

LL

UO .i
U

o .15U

LL

< .05

.00 _

- .05

-. 10

-15

DATA SET SYMBOL
(RG9070)
(RG9101)
(RG9071 )I
RG9072)

CONFIGURATION DESCRIPTION
MSC S-8 PART-2 S4 SHUTTLECRAF'
MSC S-8 PART-2 S4 SHUTTLECRAF'
MSC S-8 PART-2 S4 SHUTTLECRAF'
MSC S-8 PART-2 S4 SHUTTLECRAF'

0 5 t0 15 20 25 30

ANGLE OF ATTACK. ALPHA, DEGREES
ELEVTR FLAP H/B HORIZT REFERENCE INFORMATION

T B1W2Hi V3 0.000 0.000 0.150 0.000 SREF 2.3000 SO.FT
T BlW2H6V3 0.000 0.000 0.150 -2.000 LREF 0.6121 FEET
T B1W2H6V3 0.000 0.000 0.150 -4.000 BREF 3.9946 FEET
T BIW2HGV3 0.000 0.000 0.150 -6.000 XMRP 41.3960 INCH

YHRP 0.0000 INCH
ZHRP 6.3960 INCHI
SCALE 5.0000 PCT
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HORIZONTAL TAIL INCIDENCE IN GROUND EFFECT

-J

U

Z-U
LL
LL 0.0

LUC

-Q.5

z
LU

-.

-2.05 s-1 

ANGLE C

C3

I

DATA SET SYMBOL CONFIGURATION DESCRTPTION
(RGgO70) MSC S-8 PART-2 S4 SHUTTLECRAFT BlW2HSV3

(lRG91D1) MSC S-8 PART-2 S4 SHUTTLECRAFT BtW~HSV3
(RG9071) M SC S-8 PART-2 S4 SHUTTLECRAFT 8lW2HGV3
(RG9072) a MSC S-8 PART-2 S4 SHUTTLECRAFT BlW2HSV3

U~

-i.- 1.

0..o

ANGLE C
DATA SET SYMBOL CONFIGURiATION DESCRIPTIO~N

CRG90?0) SC S-8 PAIRT-2 S4 SNUTTLECRAFT BiWZHGV3
(RG9IO1: 1 NSC S-8 PART-2 S4 SNUTTLECRAFT 91W2N6V3

(RG90711 ) MSC 5-8 PART-2 S4 SHUTTLECRA4FT 61W2NH6V3(RG9072) NSC S-8 PART-2 S4 SHUTTLECRAFT B1WZH6V3

OF ATTACK, ALPHA. DEGREES
ELEVTR FLAP H/B
0.000 0.000 0.150
0.000 0.000 0.150
0.000 0.000 0.150
0.000 0.000 0.150

HORIZT REFERENCE INFORMATION
0.000 SREF 2.3000 SQ.FT

-2.000 LREF 0.6121 FEET
-4.000 BREF 3.9946 FEET
-6.000 XMRP 41.3960 INCH

YMRP 0.0000 INCH
ZHRP 6.3960 tNCH
SCALE 5.0000 PCT
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EFFECT OF HORIZONTAL TAIL INCIDENCE IN GROUND EFFECT
20t -r' T t-T- -r--FtT rr-T'r -T 1 1 - I -IIT - I -- r

-
i T-T -T - -T---r

1 . -

-2.0t. I

DATA SET SYME

RG9070 ) 

(RG97 01 )
CRG9072) 

(R902

I I
-1.4 -t.2 -1.0 -0.8 -0.6 -0.4 -0.2 0.0 0.2 0.4 0.6 0.8

NORMAL FORCE COEFFICIENT,
DOL CONFIGURATION DESCRIPTION ELEVTR FLAP H/B

MSC S-8 PART-2 S4 SHUTTLECRAFT BEW2H6V3 0.000 0.000 0.150R MSC S-8 PART-2 S4 SHUTTLECRAFT BIW2H6V3 0.000 0.000 0. 150
MSC S-8 PART-2 S4 SHUTTLECRAFT BIW2H6V3 0.000 0.000 0.150
HSC 5-8 PART-2 S4 SHUTTLECRAFT B1W2H6V3 0.000 0.000 0.150

I

1.0 t.

CN
HORIZT
0.000

-2.000
-4.000
-6.000

I T T I I I ft 

-

.1

.2 1.4 1.6 1.8 2.0

REFERENCE INFORMATION
SREF 2.3000 SQ.FT
LREF 0.6121 FEET
BREF 3.9946 FEET
XMRP 41.3960 INCH
YMRP 0.0000 INCH
ZMRP 6.3960 INCH
SCALE 5.0000 PCT
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HORIZONTAL TAIL INCIDENCE IN GROUND EFFECT

DATA SET SYMBOL CONFIGURATION DESCRIPTION
(RC9070) Q MSC S-e PART-2 S4 SHUTTLECRAF
(R09101 )' MSC S-8 PART-2 S4 SHUTTLECRAF
(RG9071 )' MSC S-8 PART-2 S4 SHUTTLECRAF
(RG9072) MSC S-8 PART-2 S4 SHUTTLECRAF

~~~~~~

0 5 10 15

ANGLE OF ATTACK, ALPHA, DEGREES
ELEVTR FLAP H/B

'T BIW2H6V3 0.000 0.000 0.150
'T BeW2H6V3 0.000 0.000 0.150
-T B1W2H6V3 0.000 0.000 0.150
-T B1W2H6V3 0.000 0.000 0.150

HORIZT REFERENCE INFORMATION
0.000 SREF 2.3000 SQ.FT

-2.000 LREF 0.6121 FEET
-4.000 BREF 3.9946 FEET
-6.000 XMRP 41.3960 !INCH

YMRP 0.0000 INCH
ZMRP 6.3960 INCH
SCALE 5.0000 PCT
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EFFECT OF HORIZONTAL TAIL INCIDENCE IN GROUND EFFECT CG AT 0.50 BODY LENGTH
.0 ----- -t .--t-r-- -. ------- r" T , I ------ ' .---- r- I. r-- *t-- 1 -- I - - t I I t *

1.S

1.0

0.5

0.0

-0.5

-1.0

-1 . 5

- 15.u -10 - 20 25

DATA SET SYMBOL

(A09070)
.AG9101)

(A09071 
(AG9072) 

CONFIGURATION DESCRIPTION

MSC s-8 PART-2 S4 SHUTTLECRAF'
MSC S-8 PART-2 S4 SHUTTLECRAF
MSC S-8 PART-2 54 SHUTTLECRAF
MSC S-8 PART-2 S4 SHUTTLECRAF

0 5 10t ts

ANGLE OF ATTACK. ALPHA'. DEGREES
ELEVTR FLAP H/B

T B1W2H6V3 0.000 0.000 0.150
T BIW2H6V3 0.000 0.000 0.150
T eIW2H6V3 0.000 0.000 0.150
T B1W2H6V3 0.000 0.000 0.150

HOR I ZT

0.000
-2.000
-4.000
-6.000

REFERENCE INFORMATION

SREF 2.3000 SQ.FT
LREF 0.6121 FEET
BREF 3.9946 FEET
XMRP 34.5000 INCH
YMRP 0.0000 INCH
ZMRP 6.3960 INCH
SCALE 5.0000 PCT

MACH .25
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2.0

1.5

1.0

-

LL
L 0.0 

u
U

Z
L_

-0. -.

CO

-2.0

-1.e -1i.

DATA SET SYMBOL

(AG9070) )
(AG9101)
(AG9071 )
(AG9072)

OF HORIZONTAL TAIL INCIDENCE IN GROUND EFFECT CG AT

CONFICURATION DESCRIPTION

MSC S-8 PART-2 S4 SHUTTLECRAFT 81W2H6V
MSC S-8 PART-2 S4 SHUTTLECRAFT B1W2H6V
MSC S-8 PART-2 S4 SHUTTLECRAFT BIW2H6V
MSC S-8 PART-2 S4 SHUTTLECRAFT E1W2H6V

D.2 0.0 0.2 0.4 0.6 0.8 1.0 1.2 1.4 1.6 1.3 2.0

NORMAL FORCE COEFFICIENT, CN
ELEVTR FLAP H/B HORIZT REFERENCE INFORMATION

V3 0.000 0.000 0.150 0.000 SREF 2.3000 SQ.FT
V3 0.000 0.000 0.150 -2.000 LREF 0.6121 FEET
V3 0.000 0.000 0.150 -4.000 BREF 3.9946 FEET
V3 0.000 0.000 0.150 -6.000 XMRP 34.5000 :INCH

YHRP 0.0000 INCH
ZHRP 6.3960 INCH
SCALE 5.0000 PCT
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ELEVATOR EFFECTIVENESS0 I -- - I r I ' 1" ..I

:1.1 . ..--. ....... ,...

t.6

1.4

t.t

z
U

z

LLJ

O

Li

LL

-J

[3
z

1.0

0.8

0.6

0.4

0.2

0.0

-0.2

-0.4

-O. 

-t5 -10 - 5 O

ANGLE OF
DATA SET SYMLrX CONFIGURATION DESCRIPTItr

¢RG9073) MSC s-8 PART-2 S4 SHUTTLECRAFT BIW2H6V3L
IRG9074) MSC 5-8 PART-2 S4 SHUTTLECRAFT BtW2HGV3L
(RG9102) MSC S-8 PART-2 S4 SHUTTLECRAFT B1W2H6V3L
(RG9103) HSC S-8 PART-2 S4 SHUTTLECRAFT BIW2H6V3L
(RG9105) MSC S-8 PART-2 S4 SHUTTLECRAFT B1W2H6V3L
(Rg90o?8) MSC S-8 PART-2 S4 SHUTTLECRAFT 6BW2H6V3L

5 10 is

F ATTACK. ALPHA, DEGREES
ELEVTR FLAP H/B HORIIZT

0.000 45.600 0.150 -6.000
0.000 45.000 0.150 -6.000

-15.000 45.600 0.150 -6.000
-t5.000 45.000 0.150 -6.000
-30.000 45.600 0.150 -6.000
-30.000 45.000 0.150 -6.000

REFERENCE INFORMATION
SREF 2.3000 SQ.FT
LREF 0.6121 FEET
EREF 3.9946 FEET
XHRP 41.3960 INCH
YHRP 0.0000 INCH
ZHRP 6.3960 INCH
SCALE 5.0000 PCT
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ELEVATOR EFFECTIVENESS WITH MAX FLAPS AND HORIZT IN GROUND EFFECT
.0 -I -- -----t--t-T --T- I--t-r---T -- -"T-T .- T--Tr--r It .1 

.4'

,40

.35

U

LL
LLLZ

Ltu
I,

LL

-U

X

.30

.25

.20

.15

.lO

.05

.00

-. 05

-. 10 

-. 15

-. 20-15

DATA SET SYMEBO
(RG9o073) 2
¢RG9074)
(RG9102)

(RG910) 
RC9078) O

ANGLE OF ATTACK. ALPHA, DEGREES
CONFIGURATION DESCRIPTION ELEVTR FLAP H/B

MSC S-8 PART-2 S4 SHUTTLECRAFT B1W2H6V3L 0.000 45.600 0.150
MHSC S-8 PART-2 S4 SHUTTLECRAFT B1W2H6V3L 0.000 45.Q00 0.150
MSC S-8 PART-2 S4 SHUTTLECRAFT 8eW2H6V3L -15.000 45.600 0.150
MSC S-8 PART-2 S4 SHUTTLECRAFT BEW2H6V3L -15.000 45.000 0.150
MSC S-8 PART-2 S4 SHUTTLECRAFT BIW2H6V3L -30.000 45.600 0.150
MSC S-8 PART-2 S4 SHUTTLECRAFT BIW2H6V3L -30.000 45.000 0.150

HORIZT

-6.000
-6.000
-6.000
-6.000
-6.000
-6.000

REFERENCE INFORMATION

SREF 2.3000 SQ.FT
LREF 0.6121 FEET
BREF 3.9946 FEET
XMRP 41.3960 INCH
YMRP 0.0000 INCH
ZMRP 6.3960 INCH
SCALE 5.0000 PCT
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ELEVATOR EFFECTIVENESS WITH MAX FLAPS AND HORIZT IN GROUND EFFECT
I,0 ---- r"- ....- ---t- r I- -T---r -- TT--r-- - --T-- T r---f ..--- "-",--r .- IT-- --f- ... f

1.t

1.0

0.5

0.0

-0.5

-1.0

-1.5

-2.0 
-rS

OATA SET SYMBOL
(RG9073)
(RG9074) L
(RG9102)
(RG9103) ]
(RG9105)
(RG9078) [~

CONFIGURATION DESCRIPTION
MSC S-8 PART-2 S4 SHUTTLECRAF
MSC S-8 PART-2 S4 SHUTTLECRAF
MSC S-e PART-2 S4 SHUTTLECRAF
MSC S-8 PART-2 S4 SHUTTLECRAF
MSC S-8 PART-2 S4 SHUTTLECRAF
MSC S-8 PART-2 54 SHUTTLECRAF

q 1 a t5

ANGLE OF ATTACK. ALPHA, DEGREES
ELEVTR FLAP H/B

T BIW2H6V3L 0.000 45 600 0,150
T BIW2H6V3L 0.000 45.000 0.150
"T 81W2H6V3L -15.000 45.600 0.150
'T BIW2H6V3L -15.000 45.000 0.150
'T B1W2H6V3L -30.000 45.600 0.150
'T 81W2H6V3L -30.000 45.000 0.150

HORIZT REFERENCE INFORMATION
-6.000 SREF 2.3000 SQ.FT
-6.000 LREF 0.6121 FEET
-6.000 BREF 3.9946 FEET
-6.000 XHRP 41.3960 INCH
-6.000 YMRP 0.0000 INCH
-6.000 ZHRP 6.3960 INCH

SCALE 5.0000 PCT

MACH .25
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0.

LUJ

U

Z

U

z i

U

-2

. -2. O .

-1.6 -1.4 -1.2 -1.0

DATA SET SYMBOL CONFIGURATION

(RG9073) MSC S-8 PART-2
(RC9074) MSC S-8 PART-2
(RC9102) HSC S-8 PART-2 S
(RG9103 MSC S-8 PART-2
(R69105) MSC S-8 PART-2
(RG9078O MSC S-8 PART-2

DESCRIPTION
S4 SHUTTLECRAFT
S4 SHUTTLECRAFT
S4 SHUTTLECRAFT
S4 SHUTTLECRAFT
S4 SHUTTLECRAFT
54 SHUTTLECRAFT

MAX FLAPS AND HORIZT IN

BIW2H
BlW2H
BIW2H
BIW2H
BIW2H
BIW2H

-0.2 0.0 0.2 0.4 0.6 0.8 1.0 1.2 1.4 1.6 1.8 2.'

NORMAL FORCE COEFFICIENT. CN
ELEVTR FLAP H/B HORIZT REFERENCE INFORMATION

16V3L 0.000 45.600 0.150 -6.000 SREF 2.3000 SQ.FT
i6V3L 0.000 45.000 0.150 -6.000 LREF 0.6121 FEET
16V3L -15.000 45.600 0.150 -6.000 BREF 3.9946 FEET
16V3L -15.000 45.000 0.150 -6.000 XHRP 41.3960 INCH
16V3L -30.000 45.600 0.150 -6.000 YMRP 0.0000 INCH
H6V3L -30.000 45.000 0.150 -6.000 ZMRP 6.3960 INCH

SCALE S.0000 PCT

MACH .25

T
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ELEVATOR EFFECTIVENESS WITH MAX FLAPS AND HORIZT IN GROUND EFFECT

.4 1 _ _ _ 1 _ _ L___ V

-. 51 4i

DATA SET SYMBOL

Rc9073) 2
(RG9074) 

(RCto9105)
(RG907t)

-10 - 5
_

{

ANGLE OF
CONFIGURATICN DESCRIPTION

MSC S-8 PART-2 S4 SHUTTLECRAFT B1W2H6VSL
HSC S-8 PART-2 S4 SHUTTLECRAFT B1W2H6V3L
MSC S-8 PART-2 S4 SHUTTLECRAFT B1W2H6V3L
HSC S-e PART-2 S4 SHUTTLECRAFT BIW2H6V3L
HSC S-8 PART-2 S4 SHUTTLECRAFT BIW2H6V3L
HSC S-8 PART-2 S4 SHUTTLECRAFT BtW2H6V3L

a A=
ATTACK. ALPHA. O

ELEVTR FLAP

0.000 45.600
0.000 45.000

-15.000 45.600
-15.000 45.000
-30.000 45.600
-30.000 45.000

15

)EGREES
H/B

0.150
0.150
0.150
0.150
0.150
0.150

HORIZT

-6.000
-6.000
-6.000
-6.000
-6.000
-6.000

20

, r I I I 

30

REFERENCE INFORMATION
SREF 2.3000 SQ.FT
LREF 0.6121 FEET
BREF 3.9946 FEET
XHRP 41.3960 INCH
YHRP 0.0000 INCH
ZHRP 6.3960 INCH
SCALE 5.0000 PCT

MACH .25
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ELEVATOR EFFECTIVENESS WITH MAX FLAPS AND HORIZT IN GROUND
2.0 r--- r- --r--r- r - --T -- r -- - r-r--r- r------- I- r l -j t- 

SYHECL CCN.FIGURATICN DESCRIPTION
HSC S-8 PART-2 S4 SHUTTLECRAF
MSC S-8 PART-2 54 SHUTTLECRAF
MSC S-8 PART-2 S4 SHUTTLECRAF
HSC S-8 PART-2 S4 SHUTTLECRAF
MSC S-8 PART-2 S4 SHUTTLECRAF

r MSC S-8 PART-2 S4 SHUTTLECRAF

ANGLE OF ATTACK. ALPHA. DEGREES
ELEVTR FLAP H/B

T BIW2H6V3L 0.000 45.600 0.150
T B1W2H6V3L 0.000 45.000 0.150
T B1W2H6V3L -15.000 45.600 0.150
T BIW2H6V3L -15.000 45.000 0.150
T B1W2H6V3L -30.000 45.600 0.150
T B1W2H6V3L -30.000 45.000 0.150

HORIZT REFERENCE INFORMATION

-6.000 SREF 2.3000 SQ.FT
-6.000 LREF 0.6121 FEET
-6.000 BREF 3.9946 FEET
-6.000 XMRP 34.5000 INCH
-6.000 YMRP 0.0000 INCH
-6.000 ZMRP 6.3960 INCH

SCALE 5.0000 PCT

MACH .25

1.S

t.0

I.

z
LJ

b-
LL

0
U

z

Ld

I

0-

X:

o.s

o.o

-0 .

-1.0

-1.5

-2.0
-1s

DATA SET

AGC9073)
(AG9074)
(AG9102)
(AG9103)
(AG9105)
(AG9078)

5
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ELEVAIOR EF[--ECTIVENLSS WITH MAX FLAPS AND HORIZT IN
BO I II I II I I I I I I I I I I I I I I I I I r-I I--T I I I I' 71 I ' I I I

1.5

1.0

-0.5

-1.0

-1.5

-2.0 ..... -.
-1. 6 -1.4 -1.2 -1.0 -0.8 -0. 0.4 0.6 0.

Al O.b HL

1.2 1.4 1.6 2.8 2.0

DATA SET SYHEOL

( AG9073) 
(A09074)
(AG9102)
IAG9103)
(AG9t05)
(AG9078) 

CONFIGURATIONC DESCRIPTION
MSC S-8 PART-2 54 SHUTTLECRAFT B1W2H6V
HSC 5-8 PART-2 S4 SHUTTLECRAFT B1W2H6V
MSC S-8 PART-2 S4 SHU'TLECRAFT B1W2H6V
MSC S-8 PART-2 S4 SHUTTLECRAFT BIW2H6V
MSC 5-8 PART-2 S4 SHUTTLECRAFT BIW2H6V
MSC 5-9 PART-2 S4 SHUTTLECRAFT EIW2H6V

tD IFORCE COEFFi C I ENT . CN
ELEVTR FLAP H/B HOR I

I3L 0.000 45.600 0.150 -6.0
f3L 0.000 45.000 0.150 -6.0
3L -15.000 45.600 0.150 -6.0
/3L -15.000 45.000 0.150 -6.0
/3L -30.000 45.600 0.150 -6.0
/3L -30.000 45.000 0.150 -6.0

ZT REFERENCE INFORMATION
00 SREF 2.3000 SQ.FT
00 LREF 0.6121 FEET
00 BREF 3.9946 FEET
00 XHRP 34.5000 INCH
00 YMRP 0.0000 INCH
000 ZMRP 6.3960 INCH

SCALE 5.0000 PCT

MACH .25

_J
U

z

LI
W

U

z

Z

U

0.

I I I
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ELEVATOR EFFECTIVENESS WITH MIN FLAPS AND HOR
,o r · - -t -*-- . ..... ---- ..... - -- r--r-- .... .... -

t .tN ___.____....-

- 15.6

DATA SET SYHMOL
IRC9079) 

(RG9080)
(R09083)

RGC9084)
(RC9087)
(RG9088) 3

-10

CONFIGURATION
MSC 3-8 PART-2
MSC S-8 PART-2
MSC S-8 PART-2
MSC S-8 PART-2
MSC S-8 PART-2
MSC S-8 PART-2

- 51 0

·ir n
ANULL Ut

DESCRIPTION
S4 SHUTTLECRAFT BIW2H6V3L
S4 SHUTTLECRAFT B1W2HGV3L
S4 SHUTTLECRAFT B1W2H6V3L
54 SHUTTLECRAFT EBW2H6V3L
S4 SHUTTLECRAFT B1W2H6V3L
S4 SHUTTLECRAFT B1W2H6V3L

ZT IN GROUND EFFECT
I- -'*T--T I*---1-' I ' 1' - I ' I I

5 10

ATTACK, ALPHA, C
ELEVTR FLAP

-30.000 15.600
-30.000 15.000
-15.000 15.600
-15.000 15.000

0.000 15.600
0.000 15.000

15

DEGREES
H/B
0.150
0.150
0.150
0.150
0.150
0.150

HORIZT
-6.000
-6.000
-6.000
-6.000
-6.000
-6.000

20

I r I 
I4

25

REFERENCE INFORMATION
SREF 2.3000 SQ.FT
LREF 0.6121 FEET
BREF 3.9946 FEET
XHRP 41.3960 INCH
YMRP 0.0000 INCH
ZHRP 6.3960 INCH
SCALE 5.0000 PCT

MACH .25

1.I

1.4

1.2

1.0

O.e

0.6

0.4

0.2

C.0

-0.4

z
U

I-
z

Ud

LLi

U

U

LL

-II,

::

Z

-0.6

-0. a

-1.0

-1.2

-t1.4

30

- - -- ---~~~~~J

t ,t,

I . I . I J ii . .I .i .~ i l j . . . . I . . I I l & I

I1

I
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ELEVATOR EFFECTIVENESS WITH MIN FLAPS AND HORIZT IN GROUND EFFECT
.,50 -r ---"t '- .-. - r--r---- ... T -- It---r ,.- T---'t --- r - v 7 ---r "

-

-- qr--~rtl--r--r--- I

-15

DATA SET
(RG9079)
(RG9080)
(RG9083)
(RG9084)
(RGC90?)
(RG9008)

-10 - 5 0

ANdGLE OF
SYMBOL CONFIGURATION DESCRtPTION

MSC S-8 PART-2 S4 SHUTTLECRAFT B1W2H6V3L
MSC S-8 PART-2 S4 SHUTTLECRAFT BIW2H6V3L
MSC S-8 PART-2 S4 SHUTTLECR4tT BIW2H6V3L
MSC S-8 PART-2 S4 SHUTTLECRAFT BIW2H6V3L
MSC S-8 PART-2 S4 SHUTTLECRAFT BtW2H6V3L
NSC s-8 PART-2 S4 SHUTTLECRAFT BIW2H6V3L

S t0 1S

ATTACK, ALPHA, DEGREES
ELEVTR FLAP H/B
-30.000 15.600 0.150
-30.000 15.000 0.150
-15.000 15.600 0.150
-15.000 15.000 0.150
0.000 15.600 0.150
0.000 15.000 0.150

HORIZT

-6.000
-6.000
-6.000
-6.000
-6.000
-6.000

I I - I r r I

20

1

25

REFERENCE INFORMATION
SREF 2.3000 SQ.FT
LREF 0.6121 FEET
BREF 3.9946 FEET
XMRP 41.3960 INCH
YMRP 0.0000 INCH
ZHRP 6.3960 INCH
SCALE 5.0000 PCT

MACH .25

.45

U

z

LLI

-

LL

u

C

LLU

-j

X
,c

.30

.25

.20

.15

.10

.05

.00

- .05

-. 10

-. 15

I -1 I JL- I -L- I 
-

I 
-

I-- n
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1.0

o.5

O.0

-0.5

-1.0

-1 .5

-c.u -20 

DATA SET SYMBOL

(RG9079)5
(RGa9080
tRC9083)
(RG9084)
(RG9087)
(RG9088) 

-10 - 5

<>rn~~~~~~~~~~~~~~~~~~~~~ i ]--

0
ANGLE OF

CONFIGURATION DESCRIPTION
MSC S-8 PART-2 S4 SHUTTLECRAFT EIW2H6V3L
MSC S-8 PART-2 S4 SHUTTLECRAFT BIW2H6V3L
MSC S-8 PART-2 S4 SHUTTLECRAFT C1W2H6V3L
MSC S-8 PART-2 S4 SHUTTLECRAFT B1W2H6V3L
MSC S-8 PART-2 S4 SHUTTLECRAFT EIW2H6V3L
MSC S-8 PART-2 S4 SHUTTLECRAFT BIW2H6V3L

5 10 is

ATTACK, ALPHA. DEGREES
ELEVTR FLAP H/B
-30.000 15.600 0.150
-30.000 15.000 0.150
-15.000 15.600 0.150
-15.000 15.000 0.150
0.000 15.600 0.150
0.000 15.000 0.150

HORIZT

-6.000
-6.000
-6.000
-6.000
-6.000
-6.000

20

r I

25

REFERENCE INFORMATION
SREF 2.3000 SQ.FT
LREF 0.6121 FEET
BREF 3.9946 FEET
XMRP 41.3960 INCH
YMRP 0.0000 INCH
ZHRP 6.3960 INCH
SCALE 5.0000 PCT

MACH . 25

ELEVATOR EFFECTIVENESS WITH MIN FLAPS AND HORIZT IN GROUND EFFECT
I. -- r-r *-r - t- --- r r---r- r--T-- --- r-rr--r---r-- -r---r-- ! '1---' r .- -t 'r

1.1.~- E _ _ _ - __ __ _ _ _ __ _ _ _ _

-J
Z

z

Ld

U

z-

Z

0
Z

I z

U

Q

30

I I- I

1

I N I t II-

I

vyw-V

_D n
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-2_.= , Ii , i I , i i i , , I
1.6 -1.4 -1.2 -1 .o -0.8 -0.6 -0;4

SYMBOL CONFIGURATION DESCRIPTION
HSC S-8 PART-2 S4 SHUTTLECRAFT 81W2H6V
HSC 3-8 PART-2 S4 SHUTTLECRAFT BIW2H6V
HSC S-8 PART-2 S4 SHUTTLECRAFT BIW2H6Y
MSC S-8 PART-2 S4 SHUTTLECRAFT BIW2H6V
MSC S-8 PART-2 S4 SHUTTLECRAFT BIW2H6V

r) HSC S-8 PART-2 S4 SHUTTLECRAFT B1W2H6V

D.2 0.0 0.2 0.4 0.6 0.8 1t.

NORMAL FORCE COEFFICIENT. CN
ELEVTR FLAP H/B HORIZT

'3L -30.000 15.600 0.150 -6.000
'3L -30.000 15.000 0.150 -6.000
V3L -15.000 15.600 0.150 -6.000
V3L -15.000 15.000 0.150 -6.000
V3L 0.000 15.600 0.150 -6.000
V3L 0.000 15.000 0.150 -6.000

REFERENCE INFORMATION
SREF 2.3000 SQ.FT
LREF 0.621 FEET
BREF 3.9946 FEET
XNRP 41.3960 INCH
YHRP 0.0000 INCH
ZHRP 6.3960 INCH
SCALE 5.0000 PCT

MACH .25

ELEVATOR
.0 r T t I I

t.S

1.0

J

u
z

I-

LL

z

LLJ

Z

I

U

O.5

0 .

-0.5

-t

-1 .

DOATA SET
CRG9079)
¢RG9080)
(RG9083)
(RC9084)
CRG9087)
(RG9088)
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EFFECTIVENESS WITH MIN FLAPS AND HORIZT IN GROUND EFFECT

CONFIGURATION DESCRIPTION

HMSC S-8 PART-2 S4 SHUTTLECRAF
HSC S-8 PART-2 S4 SHUTTLECRAF
MSC S-8 PART-2 S4 SHUTTLECRAF
MSC S-8 PART-2 S4 SHUTTLECRAF
MSC S-8 PART-2 S4 SHUTTLECRAF
HSC S-8 PART-2 S4 SHUTTLECRAF

0 5 1O s1

ANGLE OF ATTACK. ALPHA. DEGREES
ELEVTR FLAP H/B

T BIWZH6V3L -30.000 15.600 0.150
T Be1WH6V3L -30.000 15.000 0.150
T BIW'H6V3L -15.000 15.600 0.150
T BlW2H6V3L -15.000 15.000 0.150
T EIWZH6V3L 0.000 15.600 0.150
T Be1WH6V3L 0.000 15.000 0.150

HORIZT

-6.000
-6.000
-6.000
-6.000
-6.000
-6.000

REFERENCE INFORMATION

SREF 2.3000 SQ.FT
LREF 0.6121 FEET
BREF 3.9946 FEET
XMRP 41.3960 INCH
YMRP 0.0000 INCH
ZMRP 6.3960 INCH
SCALE 5.0000 PCT

MACH .25

.5S

.4

.3

.

. -

-.

-. 2

-.3

-. 4

-. 5
-15

DATA SET

(RG9079)
(RG90AO)
(RG9083)
(RG9084)
(RG9087)
(RGs908)

SYMeOL

co
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ELEVATOR EFFECTIVENESS WITH MIN FLAPS AND HORIZT IN GROUND-EFFECT CG AT 0.5 BL
-- t----r--- ..-- r'--T---r- .. T----r--r--r--...r---r--*.. -" .. - r I r- r 

1.5 -- _______ ___________ ___________ _____ _____~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~

-10 -5 

COcNFIGURATTON DESCRIPTICON
MSC S-8 PART-2 $4 SHUTTLECRAFT
MSC S-8 PART-2 S4 SHUTTLECRAFT
MSC S-8 PART-2 S4 SHUTTLECRAFT
HSC S-8 PART-2 S4 SHUTTLECRAFT
HSC S-8 PART-2 S4 SHUTTLECRAFT
MSC S-8 PART-2 S4 SHUTTLECRAFT

I
A

ANGLE OF

B1W2H6V3L
BIW2H6V3L
BIW2H6V3L
BIW2H6GV3L
EtW2H6V3L.
BIW2H6V3L

5 10

ATTACK. ALPHA, DEGREES
ELEVTR FLAP H/B

-30.000 15.600 0.150
-30.000 15.000 0.150
-15.000 15.600 0.150
-15.000 15.000 0.150

0.000 15.600 0.150
0.000 15.000 0.t150

HORIZT
-6.000
-6.000
-6.000
-6.000
-6.000
-6.000

I -

30

REFERENCE INFORMATION
SREF 2.3000 S.FPT
LREF 0.6121 FEET
BREF 3.9946 FEET
XMRP 34.5000 INCH
YMRP 0.0000 INCH
ZMRP 6.3960 INCH
SCALE 5.0000 PCT

MACH .25

t1.

r

z
LL

u
IL
LL
LU
0

I.-
z
Li

Iq-

0_

O.5

0.0

-0. 

- .0

-1o$

-2.0 15-15

SYMBOL

3~

DATA SET

(4AG9079)
(AG9080)
(AG90s3)
(AG9084)
(AC9087)
(AQgOI8 )

&=:a zz: --
0-e-_ .ve b _r

i~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ 

L

.ri .a

I

1

I

20-r

PAGE 78

I 



ELEVATOR
It.0 r-tr-' tr

1.5

1.0

0.5

-0. 5

-t.o

-1.5

-2.0 .. . I . .
-1.6 -1.4 -1.2 -1.0 -0.8 -0.6 -0.4 -0.2 0.0 0.2 0.4 0.6 0.8 1.0

NORMAL FORCE COEFFICIENT, CN
A SET SYMBOL CONFIGURATION DESCRIPTION ELEVTR FLAP H/B HORI
9079) n HSC S-8 PART-2 S4 SHUTTLECRAFT BIW2H6V3L -30.000 15.600 0.150 -6.0

MSC S-8 PART-2 S4 SHUTTLECRAFT BiW2H6V3L -30.000 15.000 0.150 -6.0
9083I) HSC S-8 PART-2 S4 SHUTTLECRAFT BIW2H6V3L -15.000 15.600 0.150 -6.0
9084) HSC S-8 PART-2 S4 SHUTTLECRAFT BIW2H6V3L -15.000 15.000 0.150 -6.0
9087) MC S-e PART-2 54 SHUTTLECRAFT BIW2H6V3L 0.000 15.600 0.150 -6.0
908nn MSC S-8 PART-2 S4 SHUTTLECRAFT BIW2H6V3L 0.000 15.000 0.150 -6.0

ZT
00
00
00
00
o00
o00

REFERENCE INFORMATION

SREF 2.3000 SQ.FT
LREF 0.6121 FEET
BREF 3.9946 FEET
XMRP 34.5000 INCH
YMRP 0.0000 INCH
ZMRP 6.3960 INCH
SCALE 5.0000 PCT

MACH .25

u
-J
U

LL

LL

U

z
L.

C:

Z

I
U

I-
o_

DATA

(AGS
(AG9
(AGS
(AGg
(AG9
(AG' I_ .. _ - _ _ . _ ____ . -. 1
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ELEVATOR EFFECTIVENESS WITH MAX FLAPS IN GROUND EFFECT
t.0 "' I - -- I " -I r 1 '--'-r T-- I -....-- r-I 

-
1 ' --I

.6~~~~~~~~~~~
t.S

t.4

1.2

1.0

0.6

0.6

0.4

0.2

0.0

-0.2

-0 . 4

-0.6

-0. 

-1.0

-1.2

-1.4

-15

DATA SET SYMBOL

(1G9121

(G09092) 3(RG9093)
tRIG9096)
(RG9097) [~

-to

CONFIGURATION
MSC S-8 PART-2
MSC S-8 PART-2
MSC S-8 PART-2
MSC S-8 PART-2
MSC S-8 PART-2
MSC S-8 PART-2

0

ANGLE OF
DESCRIPTION

S4 SHUTTLECRAFTe1W2V3H6L
S4 SHUTTLECRAFTB1W2V3H6L
S4 SHUTTLECRAFT B1W2H6V3L
S4 SHUTTLECRAFT BIW2H6V3L
S4 SHUTTLECRAFT B1W2H6V3L
S4 SHUTTLECRAFT BIW2H6V3L

-I 1

1 I I I

5 10 15

ATTACK. ALPHA. DEGREES
ELEVTFR FLAP H/B
-30.000 45.000 0.150
-30.000 45.600 0.150
-15.000 45.600 0.150
-15.000 45.000 0.150

0.000 45.600 0.150
0.000 45.000do .50

HORZTT

0.000
0.000
O.000
0.000
0.000
0.000

-

I I I Ir

20

I r I

25 30

REFERENCE INFORMATION
SREF 2.3000 SQ.FT
LREF 0.6121 FEET
BREF 3.9946 FEET
XMRP 41.3960 INCH
YMRP 0.0000 INCH
ZMRP 6.3960 INCH
SCALE 5.0000 PCT

MACH .25

z

I.-

LJ

U

LL
LL.

0

U

U-

z

r:

Z

._ ___ = X _= _.,' 

I

II

I

I

E

I

F

I

.
r

I I I

* .0
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ELEVATOR
.50 "'-1 ' 1-'-

.40

.35

30

.25

.20

.15

L

.10

-,Q5-. 05

-. 201

DATA SET SYMEOL

(RG9120) 
(RG9121

(RG9093)
(RG9096)
(RG9097) E

CONFIGURATION DESCRIPTION

MSC S-8 PART-2 S4 SHUTTLECRAF'
MSC S-8 PART-2 S4 SHUTTLECRAF'
MSC S-8 PART-2 S4 SHUTTLECRAF
MSC S-8 PART-2 S4 SHUTTLECRAF
HSC S-8 PART-2 S4 SHUTTLECRAF
MSC S-8 PART-2 S4 SHUTTLECRAF

ANGLE OF ATTACK, ALPHA. DEGREES
ELEVTR FLAP H/B.

T.1W2V3H6L -30.000 45.000 0.150
TBIW2V3H6L -30.000 45.600 0.'150
T BIW2H6V3L -15.000 45.600 0.150
T 8IW2H6V3L -15.000 45.000 0.150
T E1W2H6V3L 0.000 45.600 0.150
T E1W2H6V3L 0.000 45.000 0.150

HORIZT REFERENCE INFORMATION
0.000 SREF 2.3000 SQ.FT
0.000 LREF 0.6121 FEET
0.000 BREF 3.9946 FEET
0.000 XMRP 41.3960 INCH
0.000 YMRP 0.0000 INCH
0.000 ZMRP 6.3960 INCH

SCALE 5.0000 PCT

MATH .25 PAGE 81



ELEVATOR EFFECTIVENESS WITH MAX FLAPS IN GROUND EFFECT
T.O "I "-T -t- -r- f--rT-- t T--r- T -*-T-r- - , , , I *IT - r -I I I I - -- I- 

t.S

1.0t O

U

z

w
U

LLj

-L .0 .
U

z

ANGLE OF
DATA SET SYHEOL CONFIGURATION DESCRIPTION
(RG9120) HSC S-a PART-2 S4 SHUTTLECRAFTBtW2V3H6L
(RG9121) HSC S-8 PART-2 S4 SHUTTLECRAFTEIW2V3H6L
(Bt9092) HSC S-8 PART-2 S4 SHUTTLECRAFT BIW2H6V3L
(R9093 ) MSC S-8 PART-2 S4 SHUTTLECRAFT BtW2H6V3L
c(¢9096) HSC S-8 PART-2 S4 SHUTTLECRAFT BIW2H6V3L
(RC9097) HMSC S-8 PART-2 S4 SHUTTLECRAFT BIW2H6V3L

F ATTACK. ALPHA. DEGREES
ELEVTR FLAP H/B

-30.000 45.000 0.150
-30.000 45.600 0.150
-15.000 45.600 0.150
-15.000 45.000 0.150

0.000 45.600 0.150
0.000 45.d00 0.150

HORIZT REFERENCE INFORMATION

0.000 SREF 2.3000 SO.FT
0.000 LREF 0.6121 FEET
0.000 BREF 3.9946 FEET
0.000 XMRP 41.3960 INCH
0.000 YMRP 0.0000 INCH
0.000 ZHRP 6.3960 INCH

SCALE 5.0000 PCT
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ELEVATOR EFFECTIVENESS WITH MAX FLAPS IN GROUND EFFECT
R.0 -T-Tr ',-l-t'- -- y lt- -Tr-r -r--- r TT--r-r{T-- --- j --I I r -T---- T -r r-- -r-'r r--r r-

-1.4 -1.2 ,-1.0

CONFIGURATION

MSC S-8 PART-2 S
MSC S-8 PART-2 S
MSC S-8 PART-2 S
MSC S-8 PART-2 S
MSC S-8 PART-2 S
MSC S-8 PART-2 S

I I II
-0.8 -0.6 -0.4 -0.2 0.0 0.2 0.4 0.6 0.8

NORMAL FORCE COEFFICIENT,
DESCRIPTION ELEVTR FLAP H/B

;4 SHUTTLECRAFTeBW%2V3H6L -30.000 45.000 0.150
i4 SHUTTLECRAFT1W2SV3H6L -30.000 45.600 0.150
14 SHUTTLECRAFT BIW2H6V3L -15.000 45.600 0.150
54 SHUTTLECRAFT BIW2H6V3L -15.000 45.000 0.150
54 SHUTTLECRAFT BIW2H6V3L 0.000 45.600 0.150
54 SHUTTLECRAFT BeW2H6V3L 0.000 45.000 0.150

I
1.0

II I t 't .-.. r- I

1.2 1.4

.CN
HOR I ZT
0.000
0.000
0.000
0.000
0.000
0.000

t -r -r 

1.6 1.8 2.0

REFERENCE INFORHMATION
SREF 2.3000 SO.FT
LREF -0.6121 FEET
BREF 3.9946 FEET
XMRP 41.3960 INCH
YMRP 0.0000 INCH
ZMRP 6.3960 INCH
SCALE 5.0000 PCT

MACH .25

1.0

0.5

0.0

-0. 

-1.0

z
LI

-J

LL

U
Z

LJ

zZ

I
U

G~

-1.5

-Z Qm

DATA SET

(RG9120)
(RG9121)
(809092)
(RG9093)
(RG9096)
(RG9097)

SYMEBOL

Ls

i

E'2

X X X XS TX X X~~~~~t
w

I
-s

I I
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ELEVATOR EFFECTIVENESS WITH MAX FLAPS IN GROUND EFFECT
.* -'r - t ..- r-- r--r r----r .1'T't T---r-· Tr----r-- T--T

-10

ANGLE OF ATTACK. ALPHA. DEGREES
SYMEOL CONFIGURATION DESCRIPTION ELEVTR FLAP H/B HORIZT

MSC S-8 PART-2 S4 SHUTTLECRAFTIW2V3H6L -30.000 45.000 0.150 0.000
N MSC S-8 PART-2 S4 SHUTTLECRAFTBIW2V3H6L -30.000 45.600 0.150 0.000
MSC S-A PART-2 S4 SHUTTLECRAFT BlW2H6V3L -15.000 45.600 0.150 0.000
MSC S-8 PART-2 S4 SHUTTLECRAFT BIW2H6V3L -15.000 45.000 0.150 0.000
MSC S-8 PART-2 S4 SHUTTLECRAFT BIW2HGV3L 0.000 45.600 0.150 0.000
H MSC S-8 PART-2 S4 SHUTTLECRAFT B1W2H6V3L 0.000 45.000 0.150 0.000

REFERENCE INFORMATION

SREF 2.3000 SQ.FT
LREF 0.6121 FEET
BREF 3.9946 FEET
XMRP 41.3960 INCH
YMRP 0.0000 INCH
ZHRP 6.3960 INCH
SCALE 5.0000 PCT

MACH .25

.4

.3

.2

.1

LIJ

U

-. 1

-.4 V

-. 5
-1s

DATA SET
(RG9120)
(Rt9121)
(6G9092)
(RG9093)
(RG9096)
(RG9097)
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-j

z

-

LL
LL

z
U

s-

IZ

L-

0-

t.0I

1.0

0.O

0.5

o.o

-o.5

- .o

-t .5

-2. -' ....
- 1520 -1 - 5 0

ANGLE OF
DATA SET SYMBOL CONFIGURATION DESCRIPTION
(AG9120) MSC S-8 PART-2 S4 SHUTTLECRAFTBEW2V3H6L
(AG9t21) MSC S-8 PART-2 S4 SHUTTLECRAFTBtW2V3H6L
(AG9092) MSC S-8 PART-2 S4 SHUTTLECRAFT EtW2H6V3L
(AG9093) MSC S-8 PART-2 S4 SHUTTLECRAFT eBW2H6V3L
(AG9096) MSC S-e PART-2 S4 SHUTTLECRAFT BIWZH6V3L
(AG9097) 3 MSC S-8 PART-2 S4 SHUTTLECRAFT B1W2H6V3L

MAX FLAPS IN GROUND EFFECT

F ATTACK, ALPHA. DEGREES
ELEVTR FLAP H/B

-30.000 45.000 0.150
-30.000 45.600 0.150
-15.000 45.600 0.150
-15.000 45.000 0.150

0.000 45.600 0.150
0.000 45.000 0.150

HORIZT
0.000
0.000
O.000
0.000
0.000
0.000

REFERENCE INFORMATION
SREF 2.3000 SQ.FT
LREF 0.6121 FEET
BREF 3.9946 FEET
XMRP 34.5000 INCH
YHRP 0.0000 INCH
ZMRP 6.3960 INCH
SCALE 5.0000 PCT
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1.o

1.0

EFFECTIVENESS W

U

0.5

Z

U

Ld

U

Z

- .4 -. 2 -. 0 -0.8 -0.6 -. 4 -0.2

-I o 

-1.6 -1.4 -1.2 -. 0 -0.8 -0.6 -0.4 -0.2

NC
DATA SET SYMEOL CONPIGURATTIN DESCRIPTION

AGC9120) H MSC S-8 PART-2 54 SHUTTLECRAFTBIW2V3H6L
(AG9121) MSC S-8 PART-2 S4 SHUTTLECRAFTBIW2V3H6L
(AG9092) < MSC S-8 PART-2 S4 SHUTTLECRAFT E1W2H6V3L
(AG9093) HSC S-8 PART-2 S4 SHUTTLECRAFT E1W2H6V3L
(AG9096) HSC S-8 PART-2 S4 SHUTTLECRAFT B1WRH6V3L
(AG9097) M HSC S-8 PART-2 S4 SHUTTLECRAFT B1W2H6V3L

ORMAL FORCE COEFFICIENT. CN
ELEVTR FLAP H/B HORIZT
-30.000 45.000 0.150 0.000
-30.000 45.600 0.1b0 0.000
-15.000 45.600 0.150 0.000
-15.000 45.000 0.150 0.000
0.000 45.600 0.150 0.000
0.000 45.000 0.150 0.000

AT 0.5 BODY LENGTH
I I It

I

REFERENCE INFORMATtON
SREF 2.3000 SO.FT
LREF 0.6121 FEET
BREF 3.9946 FEET
XHRP 34.5000 INCH
YMRP 0.0000 INCH
ZMRP 6.3960 INCH
SCALE 5.0000 PCT
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ELEVATOR EFFECTIVENESS WITH MIN FLAPS IN GROUND EFFECT

.e .. _ _ __ _......

-0.8

-1.0

-1.2

-1.4

-1.I
-15

DATA SET SYMEOL

(RG9119)
(8G9118 )
(RG9089)
(RG9090)
(RG9112)
(RG9113)

I-- - r - ' - r -r-I -t r r r

.... .... I.I.. . .. , ... a. I .. 
U

ANGLE OF
CONFIGURATION DESCRIPTION .

MSC S-8 PART-2 S4 SHUTTLECRAFT81W2V3H6L
MSC S-8 PART-2 S4 SHUTTLECRAFT81W2V3H6L
MSC S-8 PART-2 S4 SHUTTLECRAFT EIW2H6V3L
MSC S-8 PART-2 S4 SHUTTLECRAFT BIW2H6V3L
MSC S-8 PART-2 S4 SHUTTLECRAFTPtW2V3H6L
MSC S-8 PART-2 S4 SHUTTLECRAFTE1W2V3H6L

10 15

ATTACK. ALPHA. DEGREES
ELEVTR FLAP H/B NORIZT
0.000 15.000 0.150 0.000
0.000 15.600 0.150 0.000

-15.000 15.000 0.150 0.000
-15.000 15.600 0.150 0.000
-30.000 15.000 0.150 0.000
-30.000 15.600 0.150 0.000

20 2S 30

REFERENCE INFORMATION

SREF 2.3000 SQ.FT
LREF 0.6121 FEET
BREF 3.9946 FEET
XMRP 41.3960 !INCH
YNRP 0.0000 INCH
ZMRP 6.3960 INCH
SCALE 5.0000 PCT

MACH .25

1.6

1.4

1.2

1.0

0.8

0.6

0.4

0.2

0.0

-0.2

-0.4

-0.'6

Z
U

z
w

LLU-

LL
LL

C

LL

:

O
z

- < F ~~~~~~~~~~~~~~'t ---

-&u -
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ELEVATOR EFFECTIVENESS WITH MIN FLAPS IN GROUND EFFECT
*50 ..-.r 'r---r r r...r it- "' -r' --1-- r----T---

.45

.40

.30

.25

.20

.1S

.10

.05

.00

-. 10

-. 20 ' ' '
-t5

DATA SET SYMBOL

(RG9119 Q
(6G9118)
(RG9089)
(RG9090)
(RG9112)
(RG9113) r

ANGLE OF ATTACK. ALPHA. DEGREES
CONFIGURATION DESCRIPTION ELEVTR FLAP H/B HORI ZT

MSC S-8 PART-2 S4 SHUTtLECRAFTBIW2V3H6L 0.000 15.000 0.150 0.000
MSC S-8 PART-2 S4 SHUTTLECRAFTeBW2V3H6L 0.000 15.600 0.150 0.000
MSC S-8 PART-2 S4 SHUTTLECRAFT B1W2H6V3L -15.000 15.000 0.150 0.000
MSC S-8 PART-2 S4 SHUTTLECRAFT B1W2H6V3L -15.000 15.600 0.150 0.000
MSC S-8 PART-2 54 SHUtTLECRAFTBtW2V 3HGL -30.000 15.000 0.150 0.000
MSC S-8 PART-2 S4 SHUTTLECRAFTBEW2V3H6L -30.000 15.600 0.150 0.000

REFERENCE INFORMATION

SREF 2.3000 SQ.FT
LREF 0.6l21 FEET
BREF 3.9946 FEET
XMRP 41.3960 INCH
YMRP 0.0000 INCH
ZHRP 6.3960 INCH
SCALE 5.0000 PC?

MACH .25

U

Z.

U

LL
LL
LdW
O
U

U

LL

-J

X
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IVENESS WITH MIN FLAPS

ANGLE OF
SYMBOL CONFIGURATIOCN DESCRIPTI"ON

NSC S-8 PART-2 S4 SHUTTLECRAFTEtW2V3H6L
MSC S-8 PART-2 S4 SHUTTLECRAFTBlW2V3H6L
MSC S-8 PART-2 S4 SHUTTLECRAFT E1W2H6V3L
MSC S-8 PART-2 S4 SHUTTLECRAFT B1W2H6V3L
HSC S-8 PART-2 S4 SHUTTLECRAFT8tW2V3H6L
HMSC S-8 PART-2 S4 SHUTTLECRAFTBIW2V3H6L

ATTACK, ALPHA, DEGREES
ELEVTR FLAP H/B HORIZT
0.000 15.000 0.150 0.000
0.000 15.600 0.150 0.000

-15.000 15.000 0.150 0.000
-15.000 15.600 0.150 0.000
-30.000 15.000 0.150 0.000
-30.000 15.600 0.150 0.000

REFERENCE INFORMATION
SREF 2.3000 SQ.FT
LREF 0.6121 FEET
BREF 3.9946 FEET
XHRP 41.3960 INCH
YMRP 0.0000 INCH
ZMRP 6.3960 INCH
SCALE 5.0000 PCT

MACH .25

U

- 0.5z

U-LL
LL 0.0
Ld

U

z
LiJ

X .5

I I
U

-2.o

-1

DATA SET
(RG9119)
(BG9118)
(RC9089)
(RG9090)
(RG9112)
(RG9113)
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ELEVATOR EFFECTIVENESS WITH MIN FLAPS IN GROUND EFFECT
t.O I T-r-f -r -t* T r -Ir-r- !- '-p - r- - -t 'T-- r r- I ---T'f" r-I**1- -1 - II

t.5

1.0

0.5

0.0

-1.0

-1 .5

�21

r ____ f _ ______

-2.0 'I'
-1.6 -1

DATA SET SYMBOL

crG9119) 
(BG9118)
(RCG909)

1109090)
(RG9112)
(R11c 13) 

.- . . . . S ... . f.... ........... . .I.... ., ,, , ,i . . . l.. .i .J..l. I i I. .. _ _ _ _ _. _ 1

CONFTIURATIC NJ
MSC S-s PART-2
HSC S-8 PART-2
MSC S-8 PART-2
MSC S-8 PART-2
MSC S-8 PART-2
MSC S-8 PART-2

-U.4 -U

DESCRIPTION

S4 SHUTTLECRAFTB1W2V3HG
S4 SHUTTLECRAFTBIW2V3HS
54 SHUTTLECRAFT B1W2H6V
54 SHUTTLECRAFT BIW2HSV
54 SHUTTLECRAFTBIW2V3H6
S4 SHUTTLECRAFTBeW2V3H6

D.2 0.0 0.2 0.4 0.6 0.8

NORMAL FORCE COEFFICIENT.
ELEVTR FLAP H/B

3L 0.000 15.000 0.150
3L 0.000 15.600 0.150
¢3L -15.000 15.000 0.150
v3L -15.000 15.600 0.150
5L -30.000 15.000 0.150
SL -30.000 15.600 0.150

1.0 1

CN
HORI ZT

0.000
0.000
0.000
0.000
0.000
0.000

1.2 1.4 1.6 1.8 2.0

REFERENCE INFORMATION

SREF 2.3000 SQ.FT
LREF 0.6121 FEET
BREF 3.9946 FEET
XHRP 41.3960 INCH
YMRP 0.0000 INCH
ZMRP 6.3960 INCH
SCALE 5.0000 PCT

MACH .25

2:
_J

z

U

L-J

U

LI
LL

W
Ld

I.-

U
o:
0

z
I

I.

~~~~~- - a.4 - -1 13 n" n" n A -

-r, 

-r! r I I lT ! f! 

4: zou u ¢$ u ~· - - o - ~

PAGE 9 



ELEVATOR EFFECTIVENESS WITH MIN FLAPS IN GROUND EFFECT
. r ' r ------- r--r----------- --- - -- t---- -- r-- t--- r-- t- -T--T--r- --- It

-10

CONFIGURATION

MSC S-8 PART-2
MSC S-8 PART-2 E
MSC S-8 PART-2
MSC S-8 PART-2 E
MSC S-8 PART-2 E
MSC S-8 PART-2

5

DESCRIPTION

S4 SHUTTLECRAF1
S4 SHUTTLECRAF1
S4 SHUTTLECRAF1
S4 SHUTTLECRAF1
S4 SHUTTLECRAF1
S4 SHUTTLECRAF

.1
C S L0

ANGLE OF ATTACK, ALPHA, E
ELEVTR FLAP

TBIW2V3H6L 0.000 15.000
TBIW2V3H6L 0.000 15.600
T B1W2H6V3L -15.000 15.000
T BIW2H6V3L -15.000 15.600
TBeW2V3H6L -30.000 15.000
TBl1W2V3H6L -30.000 15.600

15

OEGREES
H/B
0.150
0 .150
0.150
0.150
0.150
0.150

'r -, 'I I-r-l I r'

20

HORIZT
0.000
0.000
0.000
0.000
0.000
0.000

I 'I

I
30

REFERENCE INFORMATION

SrEF 2.3000 SQ.FT
LREF 0.6121 FEET
BREF 3.9946 FEET
XMRP 41.3960 INCH
YMRP 0.0000 INCH
ZMRP 6.3960 INCH
SCALE 5.0000 PCT

MACH .25

.4

.3

.2

.t

.0

-.1

-. 2

-. 3

-. 4

-.5 t

SYMBOL

1o

DATA SET

(RG9119)
(Bc9118)
(RG9089)
(RG9090)
(RG9112)
(RG9113)

0--- --- -- ------.[ad-

--~~~~~~~~~~~~~~4 ki

I

a 

L

r

r

i F

.5

I I

!

.

PAGE 91



ELEVATOR EFFECTIVENESS WITH MIN FLAPS IN GROUND EFFECT CG AT 0.5 BODY LENGTH
2,0 r " -T" -- ... I-'--t--tr... -'--r-1--r--,. . . . r---r--t---r-- -t j~r--T'v -- tr--r---t---t-'r~- -' t ' I - -r -i

-1 .5

F
- -1. 5 - 5

]
O S 10

I
1S. 20 25

ANGLE OF ATTACK, ALPHA. DEGREES
DATA SET SYMBOL
(AG9118)
(AC9119) 
(AC9089)
(AG9090)
(AC9112)
(AG9113) c[

CONFIGURATION DESCRIPTION
MSC S-8 PART-2 S4 SHUTTLECRAFTBIW2V3HGL
MSC S-8 PART-2 S4 SHUTTLECRAFTB1W2V3H6L
MSC S-8 PART-2 S4 SHUTTLECRAFT B1W2H6V3L
MSC S-8 PART-2 S4 SHUTTLECRAFT B1W2H6V3L
MSC S-8 PART-2 S4 SHUTTLECRAFTBIW2V3H6L
MSC S-8 PART-2 S4 SHUTTLECRAFTBIW2V3H6L

ELEVTR
0.000
0.000

-15.000
-15.000
-30.000
-30.000

FLAP
15.600
15.000
15.000
15.600
15.000
15.600

H/B
0.150
0.150
0.150
0.150
0.150
0.150

HORI ZT
0.000
0.000
0.000
0.000
0.000
0.000

REFERENCE INFORMATION
SREF 2.3000 SQ,.FT
LREF 0.6121 FEET
BREF 3.9946 FEET
XMRP 34.5000 INCH
YMRP 0.0000 INCH
ZMRP 6.3960 INCH
SCALE 5.0000 PCT

MACH .25

1.0

.-.

-

Ld

z
LL

C
2:

z

I

s-

O.s

0.0

-1 .

I

_ _ ____ .

-E~~award_ .:

.~ I

-. 

I

i

3

n j
I

_-- n
30

II
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WITH MIN FLAPS IN GROUND EFFECT
T *- r 7-i - ' r -r- - 77F-r- vr-'-T- -- 1r-T -I r T

Lz 0.5

LL-

z

0 0.

O

I

-1.5

-2.0 _
-1.6 -t.4 -1.2 -1.O -0 - 0.8 6 -0.4 -0.2

NI
DATA SET SYMBOL CONFIGURATION DESCRIPTION

(ACG911I 8 MSC S-8 PART-2 S4 SHUTTLECRAFTBtW2V3H6L
(AGt91) MSC S-8 PART-2 S4 SHUTTLECRAFTEIW2V3HGL
(AG90S9) MSC S-8 PART-2 S4 SHUTTLECRAFT SIW2H6V3L
(AG9090) n MSC S-8 PART-2 S4 SHUTTLECRAFT BIW2H6V3L
(AG9112) MSC S-8 PART-2 S4 SHUTTLECRAFTBtW2V3H6L
(AG9113) D MSC S-8 PART-2 S4 SHUTTLECRAFTBIW2V3H6L

0.0 0.2 0.4 0.6 0.8

ORMAL FORCE COEFFICIENT. CN
ELEVTR FLAP H/B HORIZT

0.000 15.600 0.150 0.000
0.000 15.000 0.150 0.000

-15.000 15.000 0.150 0.000
-15.000 15.600 0.150 0.000
-30.000 15.000 0.150 0.000
-30.000 15.600 0.150 0.000

REFERENCE INFORMATION

SREF 2.3000 SQ.FT
LREF 0.6121 FEET
BREF 3.9946 FEET
XHRP 34.5000 INCH
YMRP 0.0000 INCH
ZMRP 6.3960 INCH
SCALE 5.0000 PCT
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COMPONENT BUILD-UP IN GROUND EFI
Z.0 - -r t T - 1 -.. - y - --I - -- I---T --.r---r-

Z
U

L 0.4

Z

o.e

LL '
. 0.4

LLJu

U -.2

w
U.
(O 0.0

-0.2

-0.4

Z 
-0.4

-0.8

-1 .a

-1.2

-1.4

-1s

DATA SET SYMEOL

(RG9070) D
(RG9110 I
CRG9111 )

CONFIGURATION DESCRIPTION
MSC S-e PART-2 S4 SHUTTLECRAF
HSC s-8 PART-2 S4 SHUTTLECRAF
MSC S-8 PART-2 S4 SHUTTLECRAF

ANGLE OF ATTACK. ALPHA. OEGREES
ELEVTR FLAP H/B

T S1W2H6V3 0.000 0.000 0.150
T BtW2V3 0.000 0.150
T BIV3 0..150

HORIZT

0.000
REFERENCE INFORMATION

SREF 2.3000 SQ.FT
LREF 0.6121 FEET
BREF 3.9946 FEET
XMRP 41.3960 INCH
YMRP 0.0000 INCH
ZMRP 6.3960 INCH
SCALE 5.0000 PCT
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ILD-UP IN GROUND EFFECT

-10 - 5 0 5 10 15 20 25

ANGLE OF ATTACK. ALPHA. DEGREES
,NFIGURATION DESCRIPTCON ELEVTR FLAP H/B HORIZT REFERENCE INI

S-8 PART-2 S4 SHUTTLECRAFT e1W2H6V3 0.000 0.000 0.150 0.000 SREF 2.30
S-8 PART-2 $4 SHUTTLECRAFT BIW2v3 0.000 0.150 LREF 0.61
S-8 PART-2 S4 SHUTTLECRAFT BIV3 0.150 BREF 3.99

XMRP 41.39
YMRP O.OC
ZHRP 6.39
SCALE 5.0c

30

FORMATION

DOD SQ.FT
121 FEET
946 FEET
960 INCH
100 INCH
960 INCH
000 PCT

MACH .25

.S0

.45

.40

.35

.30

.25

.20

.10

U

z

LL.
0
U

Ld

LL

X
.,C

.05

.00

-.05

-. 15

-.20

DATA SET

(RG9070)
(RG9110)
(RG9111)

5

SYMCOL CO

MSC
0 MSC
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o.0

1.5

uJ

0.0

z
LL
LL 0,0

z

U
I- -1.o

-2.5

-1,5

DATA SET SYMBOL

( RG9110 )
(RC9111) O

CONFIGURATICN DESCRIPTION

MSC S-8 PART-2 S4 SHUTTLECRAF1
MSC S-8 PART-2 S4 SHUTTLECRAF1
MSC S-8 PART-2 S4 SHUTTLECRAF]

0 5 10 15

ANGLE OF ATTACK. ALPHA, DEGREES
ELEVTR FLAP H/B

T B1W2H6V3 0.000 0.000 0.150
T B1W2V3 0.000 0.150
T BIV3 0.150

HCORIZT REFERENCE INFORMATION

0.000 SREF 2.3000 SQ.FT
LREF 0.6121 FEET
BREF 3.9946 FEET
XMRP 41.3960 INCH
YMRP 0.0000 INCH
ZMRP 6.3960 INCH
SCALE 5.0000 PCT
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IMPONENT BUILD-UP IN GROUND EFFECT CG AT 0.5 BODY LENGTH

CONFIGURATION DESCRIPTION
MSC S-8 PART-2 S4 SHUTTLECRAF
MSC S-8 PART-2 S4 SHUTTLECRAF
MSC S-8 PART-2 S4 SHUTTLECRAF

0 5 10 15

ANGLE OF ATTACK, ALPHA. DEGREES
ELEVTR FLAP H/B

'T eIW2H6V3 0.000 0.000 0.150
'T eIW2V3 0.000 0.150
-T BiV3 0.150

HORIZT REFERENCE INFORMATION
0.000 SREF 2.3000 SQ.FT

LREF 0.6121 FEET
BREF 3.9946 FEET
XMRP 34.5000 INCH
YMRP 0.0000 INCH
ZMRP 6.3960 INCH
SCALE 5.0000 PCT

MACH .25

0.5

C)

LL

r.. 0.

-

C-

z

T

-0.5

-2.

-1

DATA SET
( AG9070)
(AG9110)
(AG91 I t ).

S Y MOL
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SYHMD'L CONFIGURATION DESCRIPTION

MSC S-8 PART-2 S4 SHUTTLECRAF
MSC S-8 PART-2 S4 SHUTTLECRAF
MSC S-8 PART-2 S4 SHUTTLECRAF
MSC S-8 PART-2 S4 SHUTTLECRAF
MSC S-8 PART-2 S4 SHUTTLECRAF

ANGLE OF ATTACK.; ALP,,A,, DEGR,-E
ELEVTR FLAP H/B

TBIW2V3H6L -30.000 45.000 0.200
'TBlW2V3H6L 0.000 45.000 0.300
'TeIW2V3H6L -30.000 45.000 0.300
'T B1W2H6V3L 0.000 45.000 0.150
'TB1W2V3H6L -30.000 45.000 0.150

HORIZT REFERENCE INFORHATION
0.000 SREF 2.3000 SQ.FT
0.000 LREF 0.6121 FEET
0.000 BREF 3.9946 FEET
0.000 XMRP 41.3960 INCH
0.000 YMRP 0.0000 INCH

ZMRP 6.3960 INCH
SCALE 5.0000 PCT

MACH .25

1.0

9.e

i.e

1.4

1.2

o

U

z

O

L.a

0.4

LL

C 0.2

-0.0

-0.6

-0.4

-1.0

-1.2

-1.4

-1.6

DATA SET
(RG9126)
(RG9154)
(RC91S2)
(RG9097)
(RG91201

PAGE 98



.10

.45

.40

U

Z .25.
z
LJ

U .20

LL-

: .10

x

- 0

.05.00

-. 05

-. ts

-. 20
-1 -10 -5 0

ANGLE 01
DATA SET SYMBOL CCONFIGURATION DESCRIPTION
(crG9126) MSC S-8 PART-2 S4 SHUTTLECRAFTBIW2V3H6L
(RG9154) MSC s-8 PART-2 S4 SHUTTLECRAFTBIW2V3H6L
(RG9162) 0 MSC S-8 PART-2 S4 SHUTTLECRAFTBIW2V3H6L
(RG90971 MSC s-8 PART-2 S4 SHUTTLECRAFT e1W2H6V3L
(RG9120 MSC S-8 PART-2 S4 SHUTTLECRAFTtBW2V3H6L

5 10 15

F ATTACK. ALPHA. DEGREES
ELEVTR FLAP H/B

-30.000 45.000 0.200
0.000 45.000 0.300

-30.000 45.000 0.300
0.000 45.000 0.150

-30.000 45.000 0.150

HORIZT REFERENCE INFORMATION

0.000 SREF 2.3000 SQ.FT
0.000 LREF 0.6121 FEET
0.000 BREF 3.9946 FEET
0.000 XMRP 41.3960 INCH
0.000 YMRP 0.0000 INCH

ZMRP 6.3960 INCH
SCALE 5.0000 PCT
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A
A I

CONFIGURATION DESCRIPTION
MSC S-8 PART-2 S4 SHUTTLECRAF
HSC S-8 PART-2 S4 SHUTTLECRAF
HSC S-8 PART-2 S4 SHUTTLECRAF
MSC S-8 PART-2 S4 SHUTTLECRAF
MSC S-8 PART-2 S4 SHUTTLECRAF

10

ANGLE OF ATTACK, ALPHA, DEGREES
ELEVTR FLAP H/B

TEIW2V3H6L -30.000 45.000 0.200
TBEIW2V3H6L 0.000 45.000 0.300
TBIW2V3H6L -30.000 45.000 0.300
'T BlW2H6V3L 0.000 45.000 0.150
rTBlW2V3H6L -30.000 45.000 0.150

HOR IZT
0.000
0.000
0.000
0.000
0.000

30

REFERENCE INFORMATION

SREF 2.3000 SQ.FT
LREF 0.6121 FEET
EREF 3.9946 FEET
XMRP 41.3960 INCH
YMRP 0.0000 INCH
ZMRP 6.3960 INCH
SCALE 5.0000 PCT

MACH .25

OUND
.,,

SYMBOL

GRt
,.o

I.o1.0 

U

z
L

U

I-

LL

LL 0.0

z
U

z

-2.0

I -

a-

-1.0

DATA SET

(RG9126)
(RG9154)
(RG9162)
(RG9097)
(RC9120)
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GROUND EFFECT WITH MAX FLAP DEFLECTION
,C0 -' II I I'' I-'I I I' - T "-, ! t -f t t t * v I 't ' I IT T-r- r

-2.t .6 -1 .4 -1.2 -1 .0 -0.8 -0.6 .2 0.4 0.6 0.8 1.0 1.2 1.4 1.6 1.8 2.0

CONFIGURATION DESCRIPTION

MSC S-8 PART-2 S4 SHUTTLECRAFTBt1W
MSC S-8 PART-2 S4 SHUTTLECRAFT8BIW
MSC S-8 PART-2 S4 SHUTTLECRAFTBIW
MSC S-8 PART-2 S4 SHUTTLECRAFT B1
MSC S-8 PART-2 S4 SHUTTLECRAFTBIW

NORMAL FORCE COEFFICIENT. CN
ELEVTR FLAP H/B HORI

1V3H6L -30.000 45.000 0.200 0.0
2V3H6L 0.000 45.000 0.300 0.0
2V3H6L -30.000 45.000 0.300 0.0
W2H6V3L 0.000 45.000 0.150 0.0
2V3H6L -30.000 45.000 0.150 0.0

ZT
00
00
00
00
00

REFERENCE INFORMATION

SREF 2.3000 SQ.FT
LREF 0.6121 FEET
BREF 3.9946 FEET
XMRP 41.3960 INCH
YHRP 0.0000 INCH
ZHRP 6.3960 INCH
SCALE 5.0000 PCT

MACH .25

1.5

1.0

-J

I-

U

LL
LL
LLI

U

Zz
LX

CD
Z

O

0.5

o.0

-o.s

-S .o

-1.5

DATA SET
(RG9126)
(iG9154)
(RG9162)
(RG9097)
(RG9120)
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Ld
I .o -

-. C

-. 2

-.3

-. 4

-. 3 
-15

DATA SET SYMBOL
(RG9126)
(RG9154) 
(RC9162)
(RG9097 )
(RG9120)

ANGLE OF ATTACK. ALPHA. DEGREES
CONFIGURATCON DESCRIPTION ELEVTR FLAP H/B

MSC 5-8 PART-2 S4 SHUTTLECRAFTEtW2V3H6L -30.000 45.000 0.200
MSC S-8 PART-2 S4 SHUTTLECRAFTBeW2V3H6L 0.000 45.000 0.300
MSC S-8 PART-2 S4 SHUTTLECRAFTB1W2V3H6L -30.000 45.000 0.300
MSC S-8 PART-2 S4 SHUTTLECRAFT B1W2H6V3L 0.000 45.000 0.150
MSC S-e PART-2 S4 SHUTTLECRAFTBIW2V3H6L -30.000 45.000 0.150

HORIZT REFERENCE INFORMATION
0.000 SREF 2.3000 SQ.FT
0.000 LREF 0.612i FEET
0.000 BREF 3.9946 FEET
0.000 XMRP 41.3960 INCH
0.000 YMRP 0.0000 INCH

ZMRP 6.3960 INCH
SCALE 5.0000 PCT
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GROUND
*E.O - r

1 .

1.0

-J
U

z
LJ

U

LL
LL
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U

z
LU

LI

Z
I

U

O-

o.s

0.0

-0 .o

-1.0

-1.3

-15 -10 - 5

ANGLE O
DATA SET SYMBOL CONFIGURATION DESCRIPTION
(AG9126) Q MSC S-8 PART-2 S4 SHUTTLECRAFT1W2V3H6L
(AG9154) MSC S-8 PART-2 S4 SHUTTLECRAFTEIW2V3H6L
IAG9162) MSC S-8 PART-2 S4 SHUTTLECRAFTaEW2V3H6L
IAG9097) MSC S-8 PART-2 S4 SHUTTLECRAFT B1W2H6V3L
(AG9120) MSC S-8 PART-2 S4 SHUTTLECRAFTEIW2V3H6L

F ATTACK, ALPHA, DEGREES
ELEVTR FLAP H/B

-30.000 45.000 0.200
0.000 45.000 0.300

-30.000 45.000 0.300
0.000 45.000 0.150

-30.000 45.000 0.150

HORIZT REFERENCE INFORHATION

0.000 SREF 2.3000 SQ.FT
0.000 LREF 0.6121 FEET
0.000 BREF 3.9946 FEET
0.000 XMRP 34.5000 INCH
0.000 YMRP 0.0000 INCH

ZHRP 6.3960 INCH
SCALE 5.0000 PCT
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.0o

t.9

1.0

EFFECT WITH MAX FLAP DEFLECTION CG AT Oo
! I I I f I ! I I r -T 1 I - I IT I -- T I - I I -i - r I T r t I

U

-0.5 __ _

z

U

L±.

L0 0.0

z

C.
z
I

-51. -1.4 -1.2 -t.o -0.8 -0.6 -0.4 -0.2 o.O 0.2 0.4 0.6 0.8 1.o 1.2 1.4 1.6 1.6 2.0

NORMAL FORCE COEFFICIENT. CN
CATA SET SY NLOCL CN1FiGURATiCJ, DESCRiPTifCn ELEVTR FLAP H/B HORIZT REFERENCE INFORMATION

(AG9126) n MSC S-8 PART-2 S4 SHUTTLECRAFTBIW2V3H6L -30.000 45.000 0.200 0.000 SREF 2.3000 SQ.FT
(AG9154) MSC S-8 PART-2 S4 SHUTTLECRAFTBIW2V3H6L 0.000 45.000 0.300 0.000 LREF 0.6121 FEET
(AG916Z) MSC S-8 PART-2 S4 SHUTTLECRAFTeIW2V3H6L -30.000 45.000 0.300 0.000 BREF 3.9946 FEET
(AG9097) MSC S-8 PART-2 S4 SHUTTLECRAFT B1W2H6V3L 0.000 45.'000 0.150 0.000 XMRP 34.5000 INCH
(AG9120) MSC S-8 PART-2 S4 SHUTTLECRAFTB1W2V3H6L -30.000 45.000 0.150 0.000 YMRP 0.0000 INCH

ZMRP 6.3960 INCH
SCALE 5.0000 PCT
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EFFECT WITH MIN FLAP DEFLECTION

ANGLE OF ATTACK. ALPHA. DEGREES
CONFIGURATICN DESCRIPTION ELEVTR FLAP H/8

MSC 5-8 PART-2 S4 SHUTTLECRAFTBE W2V3HGL 0.000 1S.000 0.150
MSC $-8 PART-2 S4 SHUTTLECRAFTBIW2V3H6L -30.000 15.000 0.150
HSC s-8 PART-2 S4 SHUTTLECRAFTBIW2V3H6L 0.000 15.000 0.200
MSC S-8 PART-2 S4 SHUTTLECRAFTBIW2V3H6L -30.000 15.000 0.200
MSC S-8 PART-2 S4 SHUTTLECRAFTB1W2V3H6L 0.000 15.000 0.300
HSC S-8 PART-2 S4 SHUTTLECRAFT81W2V3HH6L -30.000 15.000 0.300

HORIZT REFERENCE INFORMATION

0.000 SREF 2.3000 SQ.FT
0.000 LREF 0.6121 FEET
0.000 BREF 3.9946 FEET
0.000 XMRP 41.3960 INCH
0.000 YMRP 0.0000 INCH
0.000 ZMRP 6.3960 INCH

SCALE 5.0000 PCT

MACH .25

U

_ 0.4
U

U 0.2

LJ
U

0.0

LL

-0.2

-0.4

Z

-0.6

-0.8

-1.O

-1.4

-1.e

DATA SET

(RG.c119
(RG9112)
(RG9134)
(RG9142)
(R¢9151)
(RG9143)

SYMEOL
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w 1IN FLAP DEFLECTION
--- T - It r . --r y '- -r II t 

SYMBOL CONFIGURATION DESCRIPTION
MSC S-8 PART-2 S4 SHUTTLECRAF'
MSC S-8 PART-2 54 SHUTTLECRAF

SC S-8 PART-2 S4 SHUTTLECRAF
MSC S-8 PART-2 54 SHUTTLECRAF
MSC S-8 PART-2 S4 SHUTTLECRAF

[ HSC S-8 PART-2 S4 SHUTTLECRAF

0 5 10 15

ANGLE OF ATTACK. ALPHA, DEGREES
ELEVTR FLAP H/B HORIZT

TelIW2V3H6L 0.000 15.000 0.150 0.000
TBIW2V3H6L -30.000 15.000 0.150 0.000
TBIW2V3H6L 0.000 15.000 0.200 0.000
TBIW2V3H6L -30.000 15.000 0.200 0.000
TBIW2V3H6L 0.000 15.000 0.300 0.000
TBIW2V3H6L -30.000 15.000 0.300 0.000

zu

REFERENCE INFORMATION

SREF 2.3000 SQo.F
LREF 0.6121 FEET
BREF 3.9946 FEET
XHRP 41.3960 INCH
YMRP 0.0000 INCH
ZHRP 6.3960 INCH
SCALE 5.0000 PCT

MACH .25

.40

.35

c

z
LI

LJ

L[LL
Li

LL--J

r:~D

.25

.20

.10

.05

.00

-. 05

.10

DATA SET
(RG9119 
(RG9112)
(RC9134)
(GC9142)
(RG9151 
(RG9143)
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EFFECT WITH MIN FLAP DEFLECTION

r:
U

o.

z
w

U

uJ

0.z
U

z

I

-2.5

-2.0t 

DATA SEt SYMBOL

(RG9112)
(RG9134)
(RG9142)
(RC91 51
(RG9143)

CONFIGURATION DESCRIPTION
HSC S-8 PART-2 S4 SHUTTLECRAF
MSC S-e PART-2 S4 SHUTTLECRAF
HSC S-8 PART-2 S4 SHUTTLECRAF
HSC S-8 PART-2 S4 SIHUTTLECRAF
HSC S-8 PART-2 S4 SHUTTLECRAF
HSC S-e PART-2 S4 SHUTTLECRAF

0 5 10 15

ANGLE OF ATTACK. ALPHA. DEGREES
ELEVTR FLAP H/B

T81W2V3H6L 0.000 15.000 0.150
TBIW2V3H6L -30.000 15.000 0.150
'TBlW2V3H6L 0.000 15.000 0.200
TE1W2V3H6L -30.000 15.000 0.200
T8lW2V3H6L 0.000 15.000 0.300
TB8IW2V3H6L -30.000 15.000 0.300

HOC RIZT
0.000
0.000
0.000
0.000
0.000
0.000

REFERENCE INFORMATION
SREF 2.3000 SQ.FT
LREF 0.6121 FEET
BREF 3.9946 FEET
XHRP 41.3960 1 INCH
YHRP 0.0000 INCH
ZMRP 6.3960 INCH
SCALE 5.0000 PCT
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I . ..... I ... . .!. .I .. . I . . . I . I a ! i 
.G -1.4 -1.2 -1.0 -0,8 -0.6 -0.4 -0

CONFIGURATION DESCRIPTION
MSC S-8 PART-2 S4 SHUTTLECRAFTelW2V3H6
MSC S-8 PART-2 S4 SHUTTLECRAFTEIW2V3HG
MSC S-8 PART-2 S4 SHUTTLECRAFTElW2V3H6
MSC S-8 PART-2 S4 SHUTTLECRAFTBelW2V3H6
MSC 5-8 PART-2 S4 SHUTTLECRAFTIW2V3H6
MSC S-8 PART-2 54 SHUTTLECRAFTe1W2V3H6

3.2 0.0 0.2 0.4 0.6 0.8 1.0 1.2 1.4 1.6 1.8 2.0

NORMAL FORCE COEFFICIENT, CN
ELEVTR FLAP H/B HORIZT REFERENCE INFORMATION

SL 0.000 15.000 0.150 0.000 SREF 2.3000 So.FT
;L -30.000 15.000 0.150 0.000 LREF 0.6121 FEET
SL 0.000 15.000 0.200 0.000 EREF 3.9946 FEET
SL -30.000 15.000 0.200 0.000 XMRP 41.3960 INCH
SL 0.000 15.000 0.300 0.000 YMRP 0.0000 INCH
SL -30.000 15.000 0.300 0.000 ZMRP 6.3960 INCH

SCALE 5.0000 PCT
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OATA SET
CRG9119)
(RG9112)
(RG9134)
(RG9142)
(RG9151)
(RCG9143)

S YME OL
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DATA SET SYMBOL

(RC9119) 2
(RG9112)
(RG9134)
(RG9142i
(RG9151)
(RG9143) [

ANGLE OF ATTACK. ALPHA. DEGREES
CONFIGURATION DESCRIPTION ELEVTR FLAP H/B

MSC S-8 PART-2 S4 SHUTTLECRAFT1W2V3H6L 0.000 15.000 0.150
MSC S-8 PART-2 S4 SHUTTLECRAFTEBW2V3H6L -30.000 15.000 0.150
MSC S-8 PART-2 S4 SHUTTLECRAFT;ViJ.V3H6L 0.000 15.000 0.200
MSC S-8 PART-2 S4 SHUTTLECRAFTEIW2V3H6L -30.000 15.000 0.200
HSC S-8 PART-2 S4 SHUTTLECRAFTBetWV3HSL 0.000 15.000 0.300
MHSC S-8 PART-2 S4 SHUTTLECRAFTetW2V3H6L -30.000 15.000 0.300

HORIZT REFERENCE INFORMATION

0.000 SREF 2.3000 SQ.FT
0.000 LREF 0.6121 FEET
0.000 BREF 3.9946 FEET
0.000 XMRP 41.3960 INCH
0.000 YMRP 0.0000 INCH
0.000 ZMRP 6.3960 INCH

SCALE 5.0000 PCT
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GROUND EFFECT WITH MIN FLAP DEFLECTION CG AT

-IC - 5

ANGLE OF ATTACK, ALPHA, OEGREES
DATA SET SYMBOL CONFIGURATION DESCRIPTION
(AG9119) MSC S-8 PART-2 S4 SHUTTLECRAFTBiW2V3H6L
(AG9112) 1 MSC S-8 PART-2 S4 SHUTTLECRAFTEIW2V3HGL
(AG9134) MSC S-8 PART-2 S4 SHUTTLECRAFTB1W2V3H6L
(AG9142) MSC S-8 PART-2 S4 SHUTTLECRAFTBeW2V3HGL
(AG9151) MSC S-8 PART-2 S4 SHUTTLECRAFT8IW2V3H6L
(AG9143 ) [ M5C S-8 PART-2 54 SHUTTLECRAFTBIW2V3H6L

ELEVTR FLAP H/B

0.000 15.000 0.150
-30.000 15.000 0.150

0.000 15.000 0.200
-30.000 15.000 0.200

0.000 15.000 0.300
-30.000 15.000 0.300

HCRIZT REFERENCE INFORMATION

0.000 SREF 2.3000 SQ.FT
0.000 LREF 0.6121 FEET
0.000 BREF 3.9946 FEET
0.000 XMRP 34.5000 INCH
0.000 YMrP 0.0000 INCH
0.000 ZMRP 6.3960 INCH

SCALE 5.0000 PCT

MACH .25
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GROUND EFFECT WITH MIN FLAP DEFLECTION CG AT 0.5 BODY LENGTH
I.r t I I T I T ~ * r * t V I f - - T I i ' l V I V I V i~

t o F....

_______ -- 1~------4 ..

I 1AL 4L 1L~A 4.4L. L4L~~AWL .LJ ~LLL ~LW LL.4. ~ W 4LL. LL.. JL !

0.2 0.4 0.6 0.8-1.4 -1.2 -1.0 -0.8 -0.6 -0.4 -0.2 0.0

1

1.0 1.2 1.4 1.6 1.8 2.0

CONFIGURATCION

HSC S-8 PART-2
MSC S-8 PART-2
MSC S-8 PART-2
HSC S-8 PART-2
HSC S-8 PART-2
MSC S-8 PART-2

DESCRIPTION

S4 SHUTTLECRAFTBIW2V3H6L
54 SHUTTLECRAFTeIW2V3H6I
S4 SHUTTLECRAFTBlW2V3H6L
S4 SHUTTLECRAFTEI1W2V3H6
S4 SHUTTLECRAFTBW2V3H6L
S4 SHUTTLECRAFTIW2VV3H6

NORMAL FORCE COEFFICIENT. CN
ELEVTR FLAP H/B HOR !

L 0.000 15.000 0.150 0.0
L -30.000 15.000 0.150 D.O
L 0.000 15.000 0.200 0.0
L -30.000 15.000 0.200 0.0
L 0.000 15.000 0.300 0.0
L -30.000 15.000 0.300 0.0

ZT
DO
00
00
00
00
00

REFERENCE INFORMATION
SREF 2.3000 SQ.FT
LREF 0.6121 FEET
BREF 3.9946 FEET
XMHP 34.5000 INCH
YMRP 0.0000 INCH
ZHRP 6.3960 INCH
SCALE 5.0000 PCT

MACH .25
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SYMBOLDATA SET

(AG9119)
(AG9112)
(AG9134)
(AG9142)
(AG9151)
(AG9!43)
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ANGLE OF ATTA
DATA SET SYMBOL CONFIGURATION DESCRIPTION
¢BGG9I63) MSC S-8 PART-2 S4 SHUTTLECRAFT B1W2H6V3S11.15( ()
(BC9165 ) I MSC S-8 PART-2 S4 SHUTTLECRAFT BIW2H6V3S11.15(I)
(eG9i6t) N MSC S-8 PART-2 S4 SHUTTLECRAFT BlW2H6V3S11.15(I)
(ec916e ) MSC S-8 PART-2 S4 SHUTTLECRAFT BtW2H6V3S10.S5(I)
(GC91Ot) HSC S-8 PART-2 S4 SHUTTLECRAFT 6IW2H6V3S10.15(I)
(EG9172) ~ MSC S-8 PART-2 S4 SHUTTLECRAFT B1W2H6V3SI0.15(I)

ACK, ALPHA, DEGREES
BETA ELEVTR RUDDER HORIZT
-5.000 0.000 0.000 0.000
0.000 0.000 0.000 0.000
5.000 0.000 0.000 0.000
g.000 0.000 0.000 0.000
0.000 0.000 0.000 0.000

-5.000 0.000 0.000 0.000

REFERENCE INFORMATION
SREF 2.3000 SQ.FT
LREF 0.6121 FEET
BREF 3.9946 FEET
XMRP 41.3960 INCH
YMRP 0.0000 INCH
ZMRP 6.3960 INCH
SCALE 5.0000 PCT
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ANGLE OF ATTACK. ALPHA. DEGREES
CONFIGURATION DESCRIPTION BETA ELEVTR RUDDER

MSC S-8 PART-2 S4 SHUTTLECRAFT EBW2H6V3Sii.15(I) -5.000 n.000 0.000
MSC S-8 PART-2 S4 SHUTTLECRAFT B1W2H6V3SIt.15(I) 0.000 0.000 0.000
MSC S-8 PART-2 S4 SHUTTLECRAFT EBW2H6V3Si1.15(I) 5.000 0.000 0.000
MSC S-8 PART-2 S4 SHUTTLECRAFT B1W2H6V3S10.15(I) 5.000 0.000 0.000
MSC S-8 PART-2 S4 SHUTTLECRAFT BtW2H6V3S10.15(I) 0.000 0.000 0.000
MSC S-8 PART-2 S4 SHUTTLECRAFT EiW2H6V3S10.15(I) -5.000 0.000 0.000

HORIZT REFERENCE INFORMATION

0.000 SREF 2.300q SQ.FT
0.000 LREF 0.6121 FEET
0.000 BREF 3.9946 FEET
0.000 XHRP 41.3960 INCH
0.000 YMRP 0.0000 ! INCH
0.000 ZMRP 6.3960 INCH

SCALE 5.0000 PCT

MACH .25

SPOILER
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DATA SET S

(869163)
(8G9165)
(EG9167 )
¢8G9168)
(BG91?0)
(eG9172)

(YMOL
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DATA SET

6BG9163)
(BG9165)
(EG9167)
(EC9168)
(BG91 70)
(¢C9172)

EFFECT

-10 -5 i!

ANGLE OF ATTACK, ALPHA. DEGREES
SYMEBOL CONFIGURATION DESCRSPTION BETA ELEVTR RUDDER

MSC S-8 PART-2 S4 SHUTTLECRAFT B1W2H6V3Sl1.15(1) -5.000 0.000 0.000
MSC S-8 PART-2 S4 SHUTTLECRAFT E1W2H6V3SI.15(It) 0.000 0.000 0.000
MSC S-8 PART-2 S4 SHUTTLECRAFT B1W2H6V3S11.15(T) 5.000 0.000 0.000
MSC S-8 PART-2 S4 SHUTTLECRAFT B1W2H6V3S10.15 I) 5.000 0.000 0.000
MSC S-8 PART-2 S4 SHUTTLECRAFT B1W2H6V3S10.15(I) 0.000 0.000 0.000

C MSC S-S PART-2 S4 SHUTTLECRAFT EBW2H6V3S10.15(I) -5.000 0.000 0.000

20

HORIZT REFERENCE INFORHMATION

0.000 SREF 2.3000 SO.FT
0.000 LREF 0.6121 FEET
0.000 EREF 3.9946 FEET
0.000 XMRP 41.3960 INCH
0.000 YHrP 0.0000 INCH
0.000 ZV)rP 6.3960 INCH

SCALE 5.0000 PCT
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SPOILER EFFECT
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DATA SET SYMBOL

IBogi63) '
(BCG9165)
(BG9167)
(BG9168)
¢eG91 70
(BG9172) r

-1t I- 5

CONFIGURATION DESCRIPTION
MSC S-8 PART-2 54 SHUTTLECRAF
MSC S-8 PART-2 S4 SHUTTLECRAF
MSC S-8 PART-2 S4 SHUTTLECRAF
MSC S-8 PART-2 S4 SHUTTLECRAF
MSC S-8 PART-2 S4 SHUTTLECRAF
MSC S-8 PART-2 S4 SHUTTLECRAF

0 5 10 15

ANGLE OF ATTACK. ALPHA. DEGREES
BETA ELEVTR RUDDER

T BlW2H6V3SlI.15(I) -5.000 0.000 0.000
T EiW2H6V3S1I.15(I) 0.000 0.000 0.000
T BIW2H6V3S11.15(I) 5.000 0.000 0.000
T BiW2H6V3SIO.15(t) 5.000 0.000 0.000
T E1W2H6V3S10.15(I) 0.000 0.000 0.000
T BlW2H6V3SI0.15(I) -5.000 0.000 0.000

HOR IZT
0.000
0.000
0.000
0.000
0.000
0.000

20
I

30

REFERENCE INFORMATION
SREF 2.3000 SO.FT
LREF 0.6121 FEET
BREF 3.9946 FEET
XMRP 41.3960 INCH
YMRP 0.0000 INCH
ZMRP 6.3960 INCH
SCALE 5.0000 PCT

MACH .25
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SPOILER EFFECT
.tO V_ 1 . T T I -r- - I rr T -,fI I -'T
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DATA SET S
(8G9163)
(8G9165)
(8c9167)
(8G9169)
(B909170)
(89172) .

i -- EI r I _ I TI

L 

i !- i . i ~ i t i i i i ii J i J

-10

YMeOL

-

CCONFIGURATION
MSC S-8 PART-2 E
MSC S-8 PART-2
MSC S-8 PART-2 E
MSC S-8 PART-2
MSC S-8 PART-2
HSC S-8 PART-2

- 5

DESCRIPTION
54 SHUTTLECRAF
54 SHUTTLECRAF
54 SHUTTLECRAF
54 SHUTTLECRAF
54 SHUTTLECRAF
54 SHUTTLECRAF

0 5 10 15

ANGLE OF ATTACK, ALPHA. DEGREES
BETA ELEVTR RUDDER

T B1W2H6V3Sl51.iS( ) -5.000 0.000 0.000
T BIW2H6V3S11.15() 0. 000 0.000 0.000
T BIW2H6V3S11.15(I) 5.000 0.000 0.000
T BlW2H6V3S10.15(I) 5.000 0.000 0.000
T BIW2H6V3SIO.15(1) 0.000 0.000 0.000
'T BlW2H6V3SI0.15(1) -5.000 0.000 0.000

HORIZT
0.000
0.000
0.000
0.000
0.000
0.000

* -- F I

REFERENCE INFORMATION
SREF 2.3000 SQ.FT
LREF 0.6121 FEET
BREF 3.9946 FEET
XMRP 41.3960 INCH
YMRP 0.0000 INCH
ZMRP 6.3960 INCH
SCALE 5.0000 PCT

MACH .25
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YMPHOL
2~,I

1
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I

i
-10 - 5 o0 t 10S

ANGLE OF ATTACK, ALPHA, DEGREES
CONFIGURATION DESCRIPTION BETA ELEVTR RUDOER

MSC S-e PART-2 S4 SHUTTLECRAFT B1W2H6V3S11.15(1) -5.000 0.000 0.000
MSC S-8 PART-2 S4 SHUTTLECRAFT B1W2H6V3511.15(I) 0.000 O.000 0.000
MSC S-8 PART-2 S4 SHUTTLECRAFT BlW2H6V3S11.15(1) 5.000 0.000 0.000
MSC S-8 PART-2 S4 SHUTTLECRAFT B1W2H6V3SIO.15(I) 5.000 0.000 0.000
MSC S-8 PART-2 S4 SHUTTLECRAFT B1W2H6V3S10.15(I) 0.000 0.000 0.000
MSC S-8 PART-2 S4 SHUTTLECRAFT EIW2H6V351.15(1) -5.000 0.000 0.000

20

HORIZT

0.000
O. 000
0.000
O.000
O.000
0.000

-- -r

3025

REFERENCE INFORMATION

SREF 2.3000 SO.PFT
LREF 0.6121 FEET
BREF 3.9946 FEET
XMRP 41.3960 INCH
YMRP 0.0000 INCH
ZHRP 6.3960 INCH
SCALE 5.0000 PCT
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DATA SET Sy

(809163)
(¢G9165
(8g9167)
(EG9169)
(eG9170)

ecs9172)
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SPOILER EFFECT CG AT 0.50 BODY LENGTH
It.0 I I r I I I I I I 1 I I I 1 I I I

.S5

1.0

0.5

0.0

-0.5

-1.0

-1.9

t
-2.0 35

-15

DATA S3T 31N-;.L

(AG916 )

(A09168)
(AG9170)
(AG9172) L

-10 $

CN-,iFtG;URiATlNu DEUSCRIPTICrN

MSC S-8 PART-2 S4 SHUTTLECRAF
MSC S-8 PART-2 S4 SHUTTLECRAF
MSC S-8 PART-2 54 SHUTTLECRAF
MSC S-e PART-2 S4 SHUTTLECRAF
MSC S-8 PART-2 S4 SHUTTLECRAF
MSC S-8 PART-2 54 SHUTTLECRAF

I I

I I I I I I I I I I .

5 10tO is

ANGLE OF ATTACK. ALPHA, DEGREES
BETA ELEVTR RUDDER

T B1W2H6V3511.15(T) -5.000 0.000 0.000
T BlW2H6V3511.1I(l 0.000 0.000 0.000
T BIW2H6V3511.15(l) 5.000 0.000 0.00D
T BlW2H6V3S10.15(I) 5.000 0.000 0.000
T EIW2H6V3S10.15(1) 0.000 0.000 0.000
T BEW2H6V3S10.15(1) -5.000 0.000 0.000

IOR I ZT
0.000
0.000
0.000
0.000
0.000
O.000

I I I I I I I I 1

4

1
1
Ii

REFERENCE INFORMATION

SREF 2.3000 SQ.FT
LREF 0.6121 FEET
EREF 3.9946 FEET
XMRP 34.5000 INCH
YMRP 0.0000 INCH
ZMRP 6.3960 INCH
SCALE 5.0000 PCT

MACH .25
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SPOILER EFFECT CG AT 0.50 BODY

CONFIGURATION DESCRIPTICN
MSC S-8 PART-2 S4 SHUTTLECRAF
MSC S-8 PART-2 S4 SHUTTLECRAF
MSC S-8 PART-2 54 SHUTTLECRAF
MSC S-8 PART-2 S4 SHUTTLECRAF
MSC S-8 PART-2 S4 SHUTTLECRAF
MSC S-8 PART-2 S4 SHUTTLECRAF

o o10 15

ANGLE OF ATTACK. ALPHA. DEGREES
BETA ELEVTR RUDDER HORIZT

T BIW2H6V3S11.15(1) -5.000 0.000 0.000 0.000
T BEW2H6V3S11.15(1) 0.000 0.000 0.000 0.000
T BIW2H6V3S11.15(h) 5.000 0.000 0.000 0.000
T B1W2H6V3510.15l() 5.000 0.000 0.000 0.000
T BlW2H6V3S10.15(I) 0.000 0.000 0.000 0.000
T B1W2H6V3510.15(1) -5.000 0.000 0.000 0.000

REFERENCE INFORMATION
SREF 2.3000 SO.FT
LREF 0.6121 FEET
EREF 3.9946 FEET
XMRP 34.5000 INCH
YMRP 0.0000 INCH
ZMRP 6;3960 INCH
SCALE 5.0000 PCT
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.05

-

Cz

.L0

U-

-. 25

.os_

Li .00

--.

UD -. 1o
z

-. lS

-. 20

DATA SET

(AG9163)
(AG9165 )
(AG9167)
(AG916A)
(AG9170)
(AG9172)

SYMBOL

g
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TRANSITION STRIPS
' ' l I I - ' -I-- I.

- s $

ANGLE OF ATTACK. ALPHA. DEGREES
DATA SET SYMEBOL CONFIGURATION DESCRIPTION

(BC9173) Q MSC S-S PART-2 S4 SHUTTLECRAFT B1W2HGV3T(I)
(eG9174) HSC S-8 PART-2 S4 SHUTTLECRAFT EIH6V3T(I)
rEG9175 ). HSC S-8 PART-2 S4 SHUTTLECRAFT BIW2H6T(I)
(BG9176) [ MSC S-8 PART-2 S4 SHUTTLECRAFT 1BW2T(I)

ELEVTR FLAP
0.000 0.000
0.000
0.000 0.000

0.000

RUDDER HORIZT REFERENCE INFORNATION
0.000 0.000 SREF 2.3000 SO.FT
0.000 0.000 LREF 0.6121 FEET

0.000 BREF 3.9946 FEET
XMRP 41.3960 TNCH
YMRP 0.0000 INCH
ZHRP 6.3960 INCH
SCALE 5.0000 PCT

MACH .25
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t.e
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LD-UP WITH TRANSITION STRIPS

SYMEOL CONFIGURATION DESCRIPTION
MSC S-8 PART-2 S4 SHUTTLECRAF
MSC S-8 PART-2 S4 SHUTTLECRAF
M HSC S-8 PART-2 S4 SHUTTLECRAF
MSC S-8 PART-2 S4 SHUTTLECRAF

- 0 5 10

ANGLE OF ATTACK. ALPHA. DEGREES
EL'VTR FLAP RUDDER

T 81W2H6V3T(I) 0.000 0.000 0.000
T B1H6V3T(I) 0.000 0.000
'T eIW2HST(1) 0.000 0.000
'T BIW2T () 0.000

HORIZT REFERENCE INFORMATION
0.000 SREF 2.3000 SO.FT
0.000 LREF 0.6121 FEET
0.000 BREF 3.9946 FEET

XMRP 41.3960 INCH
YMRP 0.0000 INCH
ZMRP 6.3960 INCH
SCALE 5.0000 PCT

MACH .25

u

I-
Z .50

uJ

.45

LL

LL
D .40
U

Ld

LL:

.30

X
.25

.20

.15

.10

.05

.00

DATA SET
(eG9173)
(eG9174)
(CG9175)
(8eG9176)
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COMPONENT BUILD-UP WITH TRANSITION STRIPS
2.0 -r - r r * - I "T r--r- I .. .r---- r-l-r .V '

1.5

1.0

r
J

z

U

LIL

L
0
U

z

i I 
z

U

[

0.5

o.o

-0o.

-2.o

-20

DATA SET SYMBOL

(BG91t73) 
(e9174)
(8G9175)
(ec1s76)a

ANGLE OF ATTACK. ALPHA, DEGREES
CONFIGURATION DESCRIPTION ELEVTR FLAP RUDDER

MSC S-e PART-2 S4 SHUTTLECRAFT 1IW2H6V3T(I) 0.000 0.000 0.000
MSC S-e PART-2 $4 SHUTTLECRAFT 81H6V3T(I) 0.000 0.000
MSC S-8 PART-2 S4 SHUTTLECRAFT BIW2H6T(I) 0.000 0.000
MSC S-8 PART-2 S4 SHUTTLECRAFT e1W2T(I) 0.000

HORIZT REFERENCE INFORMATION

0.000 SREF 2.3000 SQ.FT
0.000 LREF 0.6121 FEET
0.000 BREF 3.9946 FEET

XMRP 41.3960 INCH
YHRP 0.0000 INCH
ZMRP 6.3960 INCH
SCALE 5.0000 PCT
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ANGLE OF ATTACK. ALPHA. OEGREES
CcNFIGURATICN DESCRIPTIHON ELEVTR FLAP RUDDER

MSC S-8 PART-2 S4 SHUTTLECRAFT B1W2H6V3T(I) 0.000 0.000 0.000
HSC S-8 PART-2 S4 SHUTTLECRAFT BIH6V3T(I) 0.000 0.000
MSC 5-8 PART-2 S4 SFIJTTLECRAFT BIW2H6T(I) 0.000 0.000
MSC S-8 PART-2 S4 SHUTTLECRAFT BlW2T(I) 0.000

HORIZT REFERENCE INFORMATION
0.000 SREF 2.3000 SQ.FT
0.000 LREF 0.6121 FEET
0.000 BREF 3.9946 FEET

XHRP 34.5000 INCH
YMRP 0.0000 INCH
ZNRP 6.3960 INCH
SCALE 5.0000 PCT

MACH .25
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DATA SET
(AG9173)

ACG9174)
(AG9175)
(AG9176)
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EFFECT OF
t.o r , ....

1.4

1.2

1. n _ _

STRIPS

U

z

LL 0.4
Ul

O
LU

0.0

-0.2 

-0.4

-15 -10.4

ANGLE OF
DATA SET SYMBOL CONFITGURATION DESCRIPTION
(RS9177 ) MSC 5-8 PART-2 S4 SHUTTLECRAFT BI6W2H6V3T
{RG9178) MSC S-8 PART-2 $4 SHUTLECRAFT BIW2H6V3RIT
(RG9179) MSC S-8 PART-2 S4 SHUTTLECRAFT 61W2H6V3RI
(RG9180) MSC S-8 PART-2 54 SHUTTLECRAFT BIW2H6V3

* l o 15 20 25 3C

ATTACK, ALPHA, DEGREES
ELEVTR FLAP RUDDER HORIZT REFERENCE INFORMATION
0.000 0.000 0.000 0.000 SREP 2.3000 SQ.FT
0.000 0.000 0.000 0.000 LREF 0.6121 FEET
0.000 o.o00 0.000 0.000 EREF 3.9946 FEET
0:000 0.000 0.000 0.000 XMRP 41.3960 INCH

YMRP 0.0000 INCH
2MRP 6.3960 INCH
SCALE 5.0000 PCT
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ANGLE OF ATTACK. ALPHA, OEGREES
CONFIGURATION DESCRIPTION ELEVTR FLAP RUDDER

MSC S-e PART-Z S4 SHUTTLECRAFT BIW2H6V3T 0.000 0.000 0.000
MSC S-8 PART-2 S4 SHUTTLECRAFT BlW2H6V3RIT 0.000 0.000 0.000
MSC S-A PART-2 S4 SHUTTLECRAFT EIW2H6V3RI 0.000 0.000 0.000
MSC S-8 PART-2 54 SHUTTLECRAFT BeW2H6V3 0.000 0.000 0.000

HORIIZT REFERENCE INFOCRMATION
0.000 SREF 2.3000 SO.FT
0.000 LREF 0.6121 FEET
0.000 BREF 3.9946 FEET
0.000 XMRP 41.3960 INCH

YMRP 0.0000 INCH
ZHRP 6.3960 INCH
SCALE 5.0000 PCT

MACH .25
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DATA SET
(RG9177)
(CRG917A)
(RG9179)
(RPI910 )

SYMEOL
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EFFECT OF TRANSITION STRIPS
n.o r' I I I I . I I I I,, I I

C
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DATA SET SYMBOL

lRC9178t
(RG9179)
(1RG91 eo )

ANGLE OF ATTACK, ALPHA. DEGREES
CONFIGURATION DESCRIPTICON ELEVTR FLAP RUDDER

MSC S-8 PART-2 S4 SHUTTLECRAFT BIW2H6V3T 0.000 0.000 0.000
MSC S-8 PART-2 S4 SHUTTLECRAFT 81W2H6V3RIT 0.000 0.000 0.000
MSC S-8 PART-2 S4 SHUTTLECRAFT B1W2H6V3RI 0.000 0.000 0.000
MSC S-8 PART-2 S4 SHUTTLECRAFT B1W2H6V3 0.000 0.000 0.000

HORIZT
0.000
0.000
0.000
0.000

MACH .25

REFERENCE INFORMATION

SREF 2.3000 SQ.FT
LREF 0.6121 FEET
BREF 3.9946 FEET
XMRP 41.3960 INCH
YNRP 0.0000 INCH
ZMNRP 6.3960 INCH
SCALE 5.0000 PCT
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EFFECT
.o0 r 

t.O

i 0.5

Zi

II

-0.5

-1.0

i- -tO -S 0

ANGLE OF
DATA SET-SYHBOL CONFIGURATION DESCRIPTION
(AG9177) M HSC S-8 PART-2 S4 SHUTTLECRAFT 81W2H6V3T
(AC9178) HSC S-8 PART-2 S4 SHUTTLECRAFT BtW2H6V3RIT
(AGC9?9) MSC S-8 PART-2 S4 SHUTTLECRAFT BlW2H6V3RI
(AC9150) MSC S-8 PART-2 S4 SHUTTLECRAFT B1W2H6V3

ATTACK. ALPHA. DEGREES
ELEVTR FLAP RUDDER
O.000 0.000 0.000
0.000 0.000 0.000 
0.000 0.000 0 .000
0.000 o.000 0.000

HORIZT REFERENCE INFORMATION
0.000 SREF 2.3000 SQ.FT
0.000 LREF 0.6121 FEET
O.000 BREF 3.9946 FEET
0.000 XHRP 34.5000 INCH

YMRP .0.0000 INCH
ZMRP 6.3960 INCH
SCALE 5.0000 PCT
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